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SUBSTITUTED ARYL- AND HETEROARYLPHENYLOXAZOLIDINONES 
USEFUL AS ANTIBACTERIAL AGENTS 

. Pie.!L of : .s -Tivention 

The present invoition relates to novel substituied aiyl- and heteroarylphenyloxazoli- 
dinones which are useful as anti-bacterial agents. 
2 Backgroiind of the Invention 

The oxazolidinones are a class of orally-active, synthetic antibacterial agents and there 
are numerous references in the ait disclosing a variety of oxazolidinone derivatives. For 
example, there are a number of references to 3-phenyl-2-oxazolidinone compounds having one 
or two substimtions on the phenyl ring. References disclosing a single substitution to the phenyl 
10 ring include U.S. Patent 4.948.801; 4.461.773; 4,340.606; 4,476.136; 4.250.318; 4.128.654, and 
Re 29.607. Additional references to 3-[(monosubstinited)phenyll-2-oxazolidinones can be found 
in EP Publication 0 312 000, Gregory, et al., J. Med. Chem. 32:1673 (1989), Gregory, et al.. J. 
Med. Chem. 33:2569 (1990). and Wang, et al. Tetrahedron 45:1323 (1989). Compounds of this 
type also include tiie antibacterial DuP721. 
15 3-[(di- or fused-ring substituted)phenyl]-2-oxazolidinones are reported in U.S. Patents 

4.977.173. 4.921.869, and 4,801.600: EP Publications 0 316 594, 0 184 170. and 0 127 902; and 
per Applications PCrAJS89A)3548 and PCr/US90/06220. 

We have discovered 3-[(di- and tri-substituted)phenyl]-2-oxazolidinones which are 
effective as antibacterial agents. The compounds of the invention are characterized by oxazo- 
20 lidinones having an aryl or heteioaryl group at the p-position of the 3-phenyl ring and additional 
substitution(s) at the m-position of the phenyl ring with radicals having an election-withdrawing 
effect These compounds are surprisingly effective as antibacterial agents, since early woric by 
Gregory, et al, J. Med. Chem. 33:2569 (1990). suggests compounds having such radicals in the 
p-position of the phenyl ring are less effective antibacterial agents. 
25 Synthesis of 3-phenyl-2-oxazolidinones and derivatives thereof are well known in the 

art However, due to the nature of die radicals, the substittited phenyls of the invention are 
difficult to synthesize. Thus, we also disclose a process by which die compounds of tfte 
invention may be synthesized. 

Information Disclosure 

30 The following references disclose 3-phenyl-2-oxazoUdinones having a single substitution 

on the phenyl ring: 

U.S. Patent 4.948.801 discloses 3-[(aryl and heietDaryl)phenyl]-2-oxazolidinones having 

antibacterial activity. 

U.S. Patent 4,476.136 discloses 3-[(p-arylalkyl. arylalkenyl. and arylacetylenic 
35 substioited)phenyll-5-(aminometiiyl)-2-oxazolidinones which have antibacterial activity. 
U.S. Patent 4.461,773 discloses substinited 3-phenyl-5-(hydroxymethyl>2- 



BNSDOCID: <WO 9309103A1J_> 



15 



PCr/US92/08267 

WO 93/09103 



oxazolidinones which have antibacterial activity. 

U S Patent 4340.606 discloses substituted 3-[(p-alkylsulfonyl)phenyl]-5- 
(hydiDxymethyl)- or (acyIoxymethyl)-2-oxazoBdinones having andbactcrial activity in manunals. 

U.S. Patent 4.250318 discloses substitated 3^henyl-5<hydroxymethyl)-2-oxazohdmones 

5 having anlidq«essive utility. r, 

U.S. Patent 4,128.654 discloses substitated 3-phenyI-5-(haloinethyl)-2-oxa2olidinones 

which are useful in controlling fiingal and bacterial diseases of plants. 

U.S. Reissue Patent 29,607 discloses substimted 3 phenyl-5-<hydroxymethyl)-2. 
oxazoUdinones having antidepressive. tranquilizing and sedative utiBty. 
10 Belgian Patent 892;270 discloses the 3-[(arylaIkyl. arylalkenyl or arylaceiylemc 

substitated)phenyl]-5-(aminomethyl)-2^xazolidinones corresponding to U.S. Patent 4.476,136 

listed above. 

European Patent PubUcafion 0 352 781 discloses aryl and heteroaiyl subshtuted 3- 
phenyl-2- oxazolidinones corresponding to U.S. Patent 4.948.801 listed above. 

European Patent PabHcation 0 312 000. as reported in Chemical Abstracts 89- 
116142/16. discloses phenyhnethyl and pyridinylmethyi substimted 3-phenyl.2-oxazolidinones. 

W A. Gregory, et al. J. Med. Chem. 33:2569 (1990) and J. Med. Chem. 32:1673 
(1989); C J. Wang, et al. Tetrahedron 45:1323 (1989); and A. M. Sice, et al. Antimicrobial 
Agents and Chemotherapy 1791 (1987) axe additional rec«it references disclosing 3-[(p- 
20 substitated) phenyI>2-oxazoUdinones. 

Tbc above references do not disclose tiie 3-[(di- or tri.substimted)phenyl]-2- 

oxazoUdinones of die present invention. 

•me follovring references disclose 3-I(di.substituted)phenyl]- or 3-[(fused-nng 

substituted)phenyll-2-oxazolidinones: 
25 US Patent 4.977.173 discloses 3-phenyl-2.oxazolidinones having a lactam at the p- 

position and fluorine at the ;„-position cf the phenyl ring (Fomiula xm). However, the 3-I(di- 
or tri-substimted)phenylI.2-oxazolidinones of the present invention have an aromatic ring at die 

D-position- 

U.S. Patents 4.921,869 and 4,801.600 disclose 6'.indolinyl- or alkanoneoxazobdmones 
30 (where the indolinyl nitrogen is meta to die oxazolidinone nitrogen). 

U S Patent 4705.799 discloses substimted aminomethyloxooxazolidinyl benzene 
derivatives including sulfides, sulfoxides, sulfones and sulfonamides which possess antibacterial 
activity. However, compomids of tiie present invention have an aryl or heteroaiyl at the p- 

position of the phenyl ring. 
35 European Patent Publication 0 316 594 discloses substimted Hstyryl)-2-oxazoUdinones 

corresponding to U.S. Patent 4.977.173 listed above. 
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European Patent Publications 0 184 170 and 0 127 902 conespond to U.S. Patent 

4.705.799, discussed above. 

PCrAJS89/03548 and PCT/US90y06220 disclose 3-[(fused-ring substinited)phenyn-2- 

oxazolidinones which are useful as antibacterial agents. 
5 The above references do not disclose the 3-[(di- or tri-substinited)phenyl]-2- 

oxazolidinones of the present invoitioa 

SUMMARY OF THE INVENTION 
Disclosed are subsumted aryl- and heteroaryl-phenyl oxazolidinones of Formula (XH) 

10 Kl 0 

where 

15 (D Rj and R2 are the same or different and arc selected from the group consisting of 

(a) -H, 

(b) -F, 

(c) -a. 

(d) -CF3, and 

20 (e) -OCH3. provided that only one of Rj or Rj may be hydrogen; 

(ID R3 is selected from the group consisting of 

(a) phenyl, 

(b) pyridyl, 

(c) pyiazinyl. (d) pyridazinyl. (e) pyrimidinyU 
25 (f) 1,2,3-, (g) 1,2,4-, (h) 1,2,5-triazinyl, 

(i) quinolinyl, (j) isoquinolinyl, 

(k) quinoxalinyl, 0) quinazolinyl, (m) phthalazinyl, (n) cinnolinyl, 
(o) njq)htiiyridinyl. 

(p) indolyl having nitrogen optionally substituted witii R5.1 where Rj.j is 

30 -H- 

C,-C4 alkyl optionally subsumted witii one or more halogens, 

C3-Cg cycloalkyl, or 

-C(0)R5.2 where R5.2 « 

-H, 

25 C1-C4 alkyl optionally substituted widi one.or more halogens, or 

phenyl optionally substituted with one or more halogens. 
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(q) pynolopyridinyl having the samrated nitrogen substituted with R5.1 where 
R^.l is as defined above, (r) fuTanopyridinyl, (s) thienopyridinyl, 
(t) benzothiazolyl. (u) bcnzoxazolyl. 

(V) imidazolyl having the saniraied nitrogen snbstimted with R5.1 where R5., is 

5 as defined above, 

(w) pyiazolyl having the saturated nitrogen substituted with R5.1 where R5.1 is 

as defined above. 

(x) thiazolyl, (y) isothiazolyl, 
(z) oxazolyl, (aa) isoxazolyl. 
10 (bb) pynoyi having nitrogen substituted with R5.1 where R,., is as defined 

above, 

(cc) fiiranyl. (dd) thiophenyl, 
wherein substitutents (a)-(dd) are optionally substituted with X and Y. 

(ee) ia.3-. (fi) U.4-triazolyl having the saturated nitrogen substimted with R5.1 

15 where R5.1 is as defined above, 

wherein substituents (ee) and (ff) are optionally substituted with X; 
(m) each occunence of Y is independently selected from 

(a) -H. 

(b) -H, (c) -a. (d) -Br, (e) -I. 

20 if) -R3-1. Cg) -OR3.1. where R3.1 is H or Cj-C^ alkyl. or 

(h) -NO2; 

(IV) eadi occurrence of X is independently selected from 

(a) -H, 

(b) Cj-Cg alkyl optionally substituted with 
25 one or more halogens. 

-OH, 

=0 other than at alpha position, 

-S(0)„R3.2 where R3.2 is C1-C4 alkyl or C3-C8 cycloalkyl. or 

-NR3 3R3-4 ^3-3 ^ ^3-4 
30 CpCg alkyl. Cj-Cg cycloalkyl. -(CH2),CHOR3.5. <CH^^^^^^^.-j. or taken together are - 

(CH2)0(CH2)-, 

-(CH2)tCH(CO)R3.{5, or -(CH2)N(R3-8)CCH2)2- 

R3.5 is -H or C1-C4 alkyl. or 

Rg^ and R3.7 are ie same or different and are -H, C^-C^ alkyl 

35 or taken together are -(CH2)r-. 

(c) C2-C5 alkenyl. 
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(d) C3-Cg cycloaikyl, 

(e) -OR3.3 where R3.3 is as defined above. 

(f) -CN. 

(g) -S-(0)n-R3.j, where R3.8 is 

5 C,-C4 alkyl optionally subsrinjted with 

one or more halogens. 
-OH. 
-CN, 

-NR3.3R3_4 where R3.3 and Rj^ are as defined above, or 
JO -CO2R3.5 where R3.g is as defined above, 

C2-C4 alkenyl. 

-NR3.9R3.10 where R3.9 is -H. CyC^ alkyl. or CyC^ cycloaikyl and 
Rj^jO is -H. C1-C4 alkyl. CJ-C4 alkenyl. C3-C4 cycloaikyl, .OR3.5. or -NR^^gRj^^ where 
^3-5- ^3-7 ^ ^ defined above, 

15 -N3, 

-NHC(0)R3.ii where R3.11 is C1-C4 alkyl optionally subsututed with 

one or more jialogens. 

(h) -S(0)2-N=S(0)pR3.i4R3.i5 where R3.,4 and R3.15 are the same or 
different and are Cj-C2 alkyl. or taken togedier are -{CH2)q-. 
20 (i) -S-C(0)-R3.ii where R3.,, is as defined above, 

(j) tetrazoly. 

(k) -NR3.3R3^ where R3.3 and R3^ are as defined above. 
(1) -N(R3.3)COR3.i, where R3.3 and R3.,, are as defined above, 
(m) -N(R3.3)S(0)„R3.ii where R3.3 and R3.,, are as defmed above. 
25 (n) -C0NR3.3R3^ where R3.3 and Rj^ are as defined above, 

(o) -C(0)R3.,6 where R3.J6 is 
-H, 

Cj-Cg alkyl optionally substituted with one or more halogens. 
C1-C4 alkyl optionally substituted witii 

30 -OR3-.V 

-OC(0)R3.5. 

-NR3.3R3^, 

-S(0)„R3.,7. 

C'^-Cj( cycloaikyl, or 

35 alkenyl optionally subsututed with -CHO or -CO2R3.5. where 

R3.3, R3^, and R3.5 are as defmed above and R3.17 C^-C^ alkyl c,r CyC^ cycloaikyl. 
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(p) -C(=NR3.i8)R3.i6 where R3.16 is as defined above and R3.18 is 

-OR3.3. or -NHC(0)R3.3 where R3.3 and R3^ are as defined above. 

(q) -CR3.i6(OR3.i9)OR3.20 where R3.16 is as defined above and R3.,9 and 

5 R3.20 arc the same or different and are C1-C4 alkyl, or taken together are -(CHj)^,-. 



10 



15 



NR3-3%-21 0-C(0)R3.5 

J I I 

-CR3-I6. -^-^3-16. -^-^B-lfr 

R3.9 ^3^ ^3-4 

(r) (S) «) 

OR3.5 ^3-3^3-21 

-C-(CH2)t-NR3.3R3^. -C-R3-16- 



1 R 

20 R3^ *^3.9 



I 

R 

(V) 



where R3.3. R3^. R3-5' R3.9' ^ ^3-16 ^ as defined above and R3.21 is 
25 R3^ or -NR3^R3.5 where R3^ and R3.5 are as defined above: 

m is 2 or 3: 
n is 0, 1, or 2; 
p is 0 or I: 
q is 3, 4. or 5; 
30 t is 1. 2, or 3; 

(V) R4 is selected from the group consisting of 

(a) -H. 

(b) Ci-Cj2 alkyl optionally substimted with 1-3 Q, 

(c) C3-C12 cycloalkyl. 

35 (d) GpC22 alkenyl containing one double bond, 

(e) phenyl optionally substimted with 1-3 -OH, -OCH3, -OCj^S- -^^2' 

-a, -Br, -COOH and -SO3H, -NCR4.i)CR4.2) where R4.1 and R4.2 are the same or differem and 

are -H and Cj-C5 alkyl. 

(f) furanyl. 

40 (g) tetrahydrofiiranyU 

(h) 2-thiophene, 
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(i) pynolidinyl, 
0") pyridinyl, 

(k) -O-R4.3 where R4.3 is Cj-C^ alkyl. 
(1) -NHj. 

5 (m) -NHR4_4 where R^, ^ is CJ-C3 alkyl or -<t>, 

(n) -NR4^R4.5 where R4_4 is as defined above and R4.5 is €,-€3 alkyl. or 
taken together witii the attached nitrogen atom to fonn a saturated mono-nitrogen C5-C7 
heterocyclic ring including -O (morphoUne). 
(o) -CHj-OH, 

10 (p) -CH2-OR4^ where is C1-C4 alkyl or -CO-R4.7 where R4.7 is CJ-C4 

alkyl or -<J»; 

and i^iaimaceutically acceptable salts thereof. 

More paiticulariy, the invention discloses compounds of formula (XII) where R3 is a 
pyridyl or phenyl ring which are optionally substimted with -H. C1-C4 alkyl, or -NR3.3R3_4. 
15 Most particulariy, disclosed are the compounds (±).5-(acetamidomethyl)-3-l4-(3- 

pyridyl>3>difluorophenyl)-2-oxazolidinone and (+).5-(aceiamidomethyl)-3-[4-(4-pyridyl)-3,5- 
difluorophenyl]-2-oxazolidinone. 

Another aspect of the invention discloses a process for making a compound of fonnula 

(Xn) comprising: 

20 (a) converting a substituted aniline to a stabase derivative, 

(b) treating the stabase derivative to form an aryl- or heteroaryl-substituted aniline, and 

(c) converting the aryl- or heteroaryl-substimted aniline to a aryl- or heteroaryl- 
substituted phenyloxazolidinone. 

More particulariy, this aspect of the invention discloses a process for making a 
25 compound of formula (XD) wherein step (b) comprises treaunent of the stabase derivative with 
an appropriate alkyl- or arylUthium to fonn a lithiated derivative, transmetallation with an 
appropriate electrophiUc metal species, addition of an appropriate aryl- or heteroaiyl halide or 
sulfonate precursor in the presence of an appropriate metal catalyst to fonn a protected aiyl- or 
heteroarylaniline, and removal of the stabase protecting group with aqueous mineral acid. 
30 Most particulariy. this aspect of the invention discloses a process for making a 

compound of fonnula (XD) wherein step (b) is carried out in a one-pot reaction sequence 
involving deprotonation of the stabase derivative with n-butyllithium in tetrahydrofuran to form 
a lithiated derivative, transmeiaUation with zinc chloride, addition of an aryl- or heteroaryl- 
bromide, iodide, triflaie. or fluorosulfonate in the presence of tetrakjs(triphenylphosphine)- 
35 paDadhmi catalyst to form a protected aryl- or heteroaryl- aniline, and deprotection with aqueous 
hydrochloric acid. 
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StiU another aspect of the invention discloses a piocess for making an oxazolidinone 
iodide comprising reacting a cartK,benzyloxy allyl compound in the presence of an excess of 
pyridine and iodine, said excess being of equal amom«s in the range of 2-20 molar equivalents. 
More particulaiiy. this aspect of the invention discloses a process for making an 
5 oxazolidinone iodide comprising reacting a cartx)benzyloxy aliyl compound in the presence of 
arr excess of pyridine and iodine, wherein said excess is in the range of 5-15 molar equivalents. 

Most particularly, this aspect of the invention discloses aprocess for makirig an 
oxazoUdinone iodide comprising reacting a carbobenzyloxy aUyl compomid in ft^ 
ar. excess of pyridine and iodine, wherein said excess is in the range of 8-10 molar equivalents. 

It is preferred tiiat or are -F or -CFg; it is most preferred tiwt R, or are -F. 
It is preferred ^ R3 is phenyl or pyridyl; it is most preferred that R3 is 3-pyndyl or 4- 

It is preferred that X is -H. C,-C, alkyl. or -NR3.3R3^; it is most preferred that X is 

Itispreferredtiu.tYis-HorCi-C4alkyi;itismostpreferredthatYis-H. 
It is preferred that R4 is an acyl group optionally substimted witi» C,.C, alkyl optionally 
substlmted witir 1-3 halogens, C3-C5 cydoalkyl. -NR3.3R3^. and .OR3.3; it is most preferred 

that R4 is -CH3. 
20 It is preferred that R5 is C1.C4 alkyl. 

Tl.e structines of the aryl and heteroaryl groups which comprise R3 O-XII) are shown m 
OiART C Structures (o) (naphthyridinyl), (q) (pyrrolopyridinyD. (D (furanopyridinyl). and (s) 
(tiuenopyridinyOshowthenitxogen-containingheteroarylahbm^^^ 

^amrated4-atomlinkerhavh,gonenitrogenandthreecarbons. In this way. each of ti.e fot. 
25 possible positions for tire heten,aryl rritrogen ar. encompassed by stnrcmres (o). (q). (r). and (s). 
^eaxyl-andheteroaryl-substitutedphenyloxazoUdinonesCXIDofti^presen^ 
are useful as antibacterial agents in treating infections in mammals caused by gram-positive ^ 
anaerobic infections, it is preferred to treat hmnans and wam-blooded mammals such as cattie. 
horses, sheep, hogs, dogs. cats. etc.. with tixe aryl- and heteroaryl-substimted phenyl 
30 oxazolidinones(XID of die present invention. 

The aryl- and heteroaryl-substitiited phenyloxazolidinones (XII) of die present mvenuon 
are also usefirl in treating patients infected widr one or more Mycotacterium spp. Of particular 
ixiterest, tiie aryl- and heteroaryl-substimted phenyloxazoUdinones (XII) of the invention are 
useful in treating patients infected wifli M. tuberculosis and M. avium. 
35 The aryl- and heteroaryl-substimted phenyloxazolidinones (XII) of the invention can be 

administe.^ in a mamrer and in dosage fomis simttar to tiiose of tire known phmyloxazoU- 
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dinones described above. For example, administraiion can be either parenteral GV, IM, SQ) or 
oral. The daily dose is about 3 to about 30 mg/kg. This dose can preferably be given in 
divided doses and administered 2-4 times daily. The preferred route of administration as well as 
the jxmicular dosage form for either the parenteral or oral route depends on the particular facts 

5 of the situation including the namre of the infection and condition of the patient The usual 
pharmaceutical dosage forms appropriate for parenteral (solution, suspension in oil) and oral 
(tablet, cai^e, syrup, suspension, etc) administration arc known to those skilled in the an and 
there is nothing unusual about using those dosage forms with the aryl- and heteroaryl-substituted 
phKiyloxazolidinones (XD). The cxaa dosage of the aryl- and heteroaryl-substituted phenylox- 

10 azolidinones (Xn) to be administered, the frequency of administration, route of administration, 
and the dosage form will vary depending on a number of factors known to those skilled in the 
art including the age, weight, sex, general physical condition of the patient, the nature of the 
infection (particular microorganism involved, its virulence, the extent of the infection) other 
medical problems of the patient, etc., as is well known to the physician treating infectious 

IS diseases. 

The aryl- and heteroaryl-substituted phenyloxazoiidinones (XH) can be used either alone 
or in conjunction with othCT antibacterial agents as is known to those skilled in the arL Further, 
the aiyl- and heteroaryl-substituted phenyloxazoiidinones (XII) can be used in conjunction with 
non-antibacterial agents as is known to those skilled in the art 

20 Suitable pharmaceutical salts include the acid addition salts when a basic group is 

present, such as occurs with the preferred pyridyl group. The acid addition salts including those 
made from mineral acids, e.g., hydrodiloric, hydrobromic, sulfuric, phosphoric, etc., organic 
sulfonic acids, e.g.. methanesulfonic, organic carboxylic acids, e.g., amino, and carbohydrate 
acids, e.g., gluconic, galacturonic, etc. It is also appreciated by those skilled in the art that the 

25 appropriate N-oxides of R3 heteroaryls and tertiary amino substituted aryls are included within 
die scope of the aryl- and heteroaryl-substimted phenyloxazoiidinones (XH) of the invention. 

Hie pharmaceutically active aryl- and heteroaryl-substimted phenyloxazoiidinones (XH) 
of this invention arc prepared as described briefly here and in more detail in the examples which 
follow. CHART A describes the synthesis of the aryl- and heteroaryl-substituted aniline (VI) 

30 compoimds. 

These aniline compounds (VI) are then subsequently reacted following procedures 
known, or readily acquired by one skilled in the art These subsequent procedures parallel those 
described in U.S. Patents 4,705,799, PCTAJS90A)6220, PCTAJS89/03548, and W. A. Gregory, 
et al., J. Med. Chem., 32:1673 (1989), all of which are incorporated herein by reference. The 
35 Cardillo-Ohno reaction is discussed in Tetrahedron 43:2505 (1979) and Tetrahedron LetL 
28:3123 (1987), both of which are also incorporated herein by reference. 
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CHART A demonstrates amethod of piepanuion of the aiyl- and heteroaryl-substituted 
anilines of the invention. The starting point is a mono- or disubstitnted aniline (T). These 
materials are readily available fiom a number of oommemial vendors; one such vendor is 
Aldrich Chemical Co.. Mihvaukee. WI. Alternatively, the anilines (I) are known in the chemical 

5 literamie and may be readily piepaied by one skiUed in the art. n« substituted aniline a) is 
treated with n-butyUithium and U-bis(chloiDdimethylsilyl)ethane to form the stabase (SB) 
derivative 01). Tfe SB derivative (D) is converted, in a one-pot reaction sequence, to the cmde 
aiyl- and heteioaryl-substimted aniline (VD. IWs sequence involves slow addition of n- 
butymthmm to (ID. resulting in the aryUitlmmi (IH). Tbe aryffithium (ffl) is transmetaUated 

10 v«th anhydrous zinc Chloride in tetmhydrofuranOHF) to give » 

Alternatively, the transmetallation can be carried out with tiimethylborate to give the cones- 
ponding boric acid, or with tributyltin chloride to give the corresponding stannane. THese 
species react in a manner analogous to that of the organozinc derivative (IV). Addition of the 
appropriate aryl or heteioaryl iodide, bromide, trifluoromethane sulfonate (triflate). or 

15 fluorosulfonate and palladium catalyst, preferably. tetrakis(triphenylpho^^^^ 

fouowed by warming to reflux temperamre gives the coupled product (V). The reaction is 
quenched with aqueous mineral add. preferably hydrochloric to give the aiyl- or hetemaryl- 
substituted aniline (VI). The product (VD may then be further purified following chroma- 
tographic techniques well known in the art Alternatively, the chromatographic purification may 

20 be delayed until after the cartjobenzoxy group is appended. 

The remaining synthetic steps which lead to the aryl- and heteroaryl-substituted phenyl 
oxazoUdinone (XH) of the invention are outlined in CHART B and closely parallel the pro- 
cedure found in that discussed in U.S. Patent 4,705.799. PCr/US90/06220. PCr/US89A)3548. 
and W. A. Gregory, et aL, J. Med. Chem. 32:1673 (1989). Briefly, the aniline (VD is 

25 convertedtothecariK,benzoxyderivative(Vn)inthepresenceofbaseandTHF.Alkylationof 

CVH) with allyl halide. preferably bromide, gives the aUylated product (Vm). iWs intermediate 
(VnD is subjected to a modified Cardillo-Ohno iodocyclocarbamation reaction wherem an 
excess of pyridine in combination with the iodine, is added to facilitate formation of the 
oxazolidinone iodide QX). THe iodocyclocarbamation reaction as disclosed by Cardillo-Ohno 

30 requires 2-3 equivalents of iodine (l^), v*ereas when synti^sizing die compounds of the 
invention an amount of pyridine and iodine is added which is in the range of 2-20 molar 
equivalents of each compomid. Prefembly, 5-15 equivalents should be employed, most piefened 
is 8-10 equivalents. In addition, we have found ti^ ttiis process has utiUty m reactions where 
benzyl iodide is formed and die pmdua so formed competes in tiie reaction for ttie substrate 

35 and/or product to fomi unwanted benzylated products. Tins process, tiien, is usefiil to improve 
yields because it is believed tiuit the excess pyridine traps tiie benzyliodide to inhibit tins 
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competitive reactioiL In the synthesis of the compounds of the invention an excessive of 
pyridine is necessary; when pyridine is omitted from the reaction mixture essentially none of the 
compounds of the invention are recovered. 

After the foraiaiion of the iodide (IX) purification may be accomplished following 

5 chromatography procedures known in the aru However, this is not necessary as the iodide (IX) 
may be directly converted to the comesponding azide (X) by treatment with sodium azide in the 
presence of DMF. Reduction of (X) in the presmce of hydrogen, methanol or ethyl acetate, and 
palladium catalyst affords the amine (XI). Acetylation of the amine (XI) provides the aryl-and 
heteroaryl-substituted phenyloxazolidinones (XII) of the invention. 

10 The aryl- and heteroaryl-substituted phenyloxazolidinones (XII) of the invention contain 

at least one chiral center. It is apparent to one skilled in the art that when one chiral center is 
present, the compound can exist as one of two possible optical isomers [(R) and (S) 
enantiomers] or a racemic mixture of both. Both individual (R) and (S) enantiomers, as well as 
mixtures thereof, arc within the scope of aryl- and heteroaryl-substituted phenyloxazolidinones 

15 (Xn) of the invOTtion. In the event a second chiral center is present in the aryl- and heteroaryl- 
substituted phenyloxazolidinones (XD) of the invention, the resultant diastereomers, in racemic 
and enantiomerically enriched fonns, are also within the scope of the compounds (Xn) of the 
inventioiL 

The enantiomer which is pharmacologically active is the enantiomer with the "S" 

20 configuration. Tht racemic mixture is useful in the same way and for the same purpose as the 
pure S-enantiomer, die difference is that tv/ice as much racemic material must be used to 
produce die same effect as die pure S-enantiomer. If desired, the mixture of enantiomers is 
resolved by means known to those skiUed in ttie arL It is preferable to resolve tiie racemic 
mixture at the stage of tiie amino compounds (XI) using methods known to tiiose skilled in the 

25 ait, see for example. Optical Resolution Procedures for Chemical Compounds, Vol 1,: Amines 
and Related Compounds, Paul Newman, . Optical Resolution Infonnation Center, Manhattan 
CoUege, Riverdale, NY, 10471, 1978. For example, trcamneni of die d,l-amino mixmrc (XI) 
with an opticaUy active acid such as (+)-tartaric acid or alternatively with (-)-tartaric acid, would 
yield a mixmre of diastereomeric salts, which can be separated most convenienUy by fractional 

30 crystallization to give a salt containing only one enantiomer of the racemic mixture. Other 
suitable optically active acids include, (-) dibenzoyltartaric acid, (+)-camphoric acid, (+)- and 
(-)-maIic acid and (+>camphor-10-sulfonic acid. By reacting the diastereomeric salt widi a base 
one obtains die enantiomer as the free amino compound (XD. These optically pure compounds 
are then used in the same way as the racemic mixture. 

35 Chans D and E depict alternative and preferred routes to en_antiomerically eruiched 

substimted aryl- andlieteroarylpbenyloxazolidinones of formula XD which are the subject of ttiis 



BNSDOCID: <WO_9309103A1J_> 



PCr/US92/08267 

WO 93/09103 



-12- 



invention. It wiU be apparent to those skilled in the art that these are merely represemanve 
examples, and that slight modifications of the provided synthetic protocols wiU aUow for the 
preparation of furflier enantiomerically enriched examples of the xazolidinones of the invention. 
The reaction of an isocyanate vrith racemic and enantiomericaUy enriched glyadol 
; derivatives to give oxazolidinones is a known and facile process. (See e.g., J. E. Hemeh. W. J. 
Kauffinan. Tetrahedron Letter.. 809 (1971); W. A. Gregory, et aL. J. Med. Chem.. 32:1673 
(1989)- W. A. Gregory, et al.. J. Med. Chem. 33:2569 (1990): C H. Park, et al. J. Med. Chem., 
35-1156 (1992); W. A. Gregory. U.S. Patent 4.705.799 (1987)). As shown m Chart D. an 
isocyanate of stmcmre (I) can be reacted with commercially available (R>-glycidyl butyrate (see. 
, e W E. Ladner. G. M. Whitesides; J. Am. Chem. Soc 106:7250 (1984). available ftom 
Aidrich Chemical Company. Inc.) in the presence of catalytic Uthium bromide and tributyl- 
phosphine oxide and m a suitable solvent such as xylene and at a suitable tempentture (e.g. 
reflmc) to provide the oxazolidinone intennediate (2). The butyryl group is then removed by 
reaction with an alkoxide. preferably sodium metfaoxide in metiianol. to furnish the key 
5 hydroxymethyloxazolidinone totemiediate (3). The most preferred route to the alcohol (3) 
involves the deprotonation of an appropriate CBz-protected aniline of stnictirre (4). readily 
prepared by standani Sdiotten-Banmamt conations or other variations known to one skiHed m 
ti^ art. with a suitable base such as n-butyltitiuum in a suitable solvent such as tetrahydrofuran 
ar^d at a suitable temperature such as -78° to -6(PC Addition of .he (/J)-glycidyl butyrate. 
0 followed by wamnng to ambient tempeiamre. then dhectiy affords the hydroxymethyloxazoh- 
dinone (3). identical in all respects with material prepared via the isocyanate sequence. 
Compomid (3) is then converted to the corresponding methanesulfonate (mesylate) orp- 
toluenesulfonate (tosylate) derivative (5) or the like, by ti»e action of metiumesulfonyl 
cWoride/pyridine or metimnesulfonyl cWoride/trietitylamine^dichlorometi^n^ 
15 chloride/pyridine. The resultant sulfonate is then reacted witi» an azide source, for example 
sodium or potassium azide. in a dipolar aptotic solvent sudt as A..^.dimethylfom,amide (DMF) 
or i-metiiyl-2-pynoUdinone optionally in the presence of a catalyst such as 18-crown-6 at a 
tempeTanireof50°to900Ctoaffi,nltheazide(6). The azide (« is then reduced by 
hydrogenation witit palladium on carbon or a platinum-based catalyst in an appropriate solvent 
30 such as ethyl acetate or methanol (or combma-tions tiiereof) to give tiie ammomethyioxazo- 
lidinone (7). Alternatively, the azide may be reduced by treamient with a trivalent phosphonis 
compound such as triphenylphosphine in the presence of water and in a suitable solvent such as 
tetrahydrofunm CTHF). Compound (7) is then acylated by reactions known to those skilled m 
the art to give the intemiediales of stmcmre (8). Compomui (8) is tiien iodmated witti iodine 
35 monochloride in acetic acid or acetic acidArifluoroacetic acid (see, e.g.. W. A. Gregory. U.S. 
Patent 4.705.799 (19-87)) at a temperamre from CP to 70OC or with iodine and silver trifluom- 
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acetate (see e.g., W. A. Gregory, et aL, J. Mei Chem. 33:2569 (1990); and C H. Park, ei al., 
J. Med. Chcm., 35:1156 (1992)) to ftimish the enantiomerically eiariched substituted iodophenyl- 
oxazolidinone intermediate (9). Alternatively, (8) can be brominated with ^-bromosuccinimide 
to give the corresponding bromophenyJoxazolidinone of structure 9. 

5 Further elaboration of the intermediates of formula (9) to make the enantiomerically 

ranched substituted aryi- arnl heteroarylphenyloxazolidirwnes of formula XD ^^^ch are the 
subject of this invention is ouUined in Chart E. C:ompound (9) is reacted with the desired aryl- 
or heteroaiyl-substimted metal of formula R^M (M = trialkyltin, boronic add or ester, or 
haiozinc) in the presence of a suitable palladium catalyst such as tetrakis(triphenylphosphine)- 

10 palladium or bis(triphenylphosphine)palladium chloride in a suitable solvent such as DMF or 
1,4-dioxane at a suitable temperamre (typically 70*^-100^C) to afford the coupled aryl- or 
heteroarylphenyloxa-zolidinone products of strucmre XXL Alternatively, the iodo- or 
bromophenyloxazolidinone of formula (9) is converted to the corresponding trimethyltin 
derivative (11) by treating it with hexa-methylditin in the presence of a suitable paUadium 

15 catalyst such as tetrakis(triphenylphosphine)-palladium or bis(triphenylphosphine)palladium 
chloride in a suitable solvent such as DMF or U4-dioxane at a suitable temperamre (typically 
70° to lOO^C). Intermediate (1 1) is then treated with the desired aryl or heteroaryl halide of 
formula R^X (X = Br or D in the presence of a suitable palladium catalyst such as tetrakis- 
(triphenylphosphine)palladium or bis(triphenyl-phosirfiine)palladium chloride in a suitable 

20 solvent such as DMF or 1,4-dioxane at a suitable temperature (typically 70°-100°C) to afford 
the enantiomerically enriched aiyl- or heteroaryl-phenyloxazolidinone products of strucmre XD 
which arc ttie subjea of this invention. This latter route (proceeding through 1 1) is exemplified 
in the supplemental experimental section by a racemic Example 55. 

The definitions and explanations below are for the terais as used throughout this entire 

25 document including both the specification atKl the claims. 
Conventions 

The chemical formulas representing various compounds or molecular fragments in the 
specification and claims may contain variable subsnments in addition to expressly defined 
structural features. These variable substinients are identified by a letter or a lener followed by a 

30 numerical subscript, for example, "Zj" or "Rj" where "i" is an integer. These variable 

substiments are either monovalent or bivalenu tiiat is, they represent a group attached to the 
formula by one or two chemical bonds. For example, a group Zj would represent a bivalent 
variable if attached to the fonnula CH3-C{=Zi)H. Groups Rj and Rj would represent monoval- 
ent variable substiments if attached to tiie fonnula CH3-CH2-C(R^)(Rj)H2. When chemical 

35 formulas are drawn in a linear fashion, such as those above, variable substiments contained in 
^ parentheses are bonded to the atom immediately to the left of the variable substiment enclosed 
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10 



15 



in parenthesis. When two or more consecutive vahable substituents are enclosed in paientheses. 
each of the consecutive variable substiments is bonded to the immediately preceding atom to the 
left which is not enclosed in parentheses. Thus, in the formula above, both and are 

bonded to the preceding cariwn atom. 

Chemical formulas or portions thereof drawn in a linear fashion represent atoms m a 
mieardiain. The symbol iii genend represents a bond between two atoms in the cham. 
THUS. CH3.0-CH:,-CH(Ri)-CH3 represents a 2.substituted.l-«.eflxoxypiopane compound, m a 
simaar fi^shion, the symbol represents a double bond. e.g.. CH^(Ri>0-CH3. and the 
sj^bol represents a triple bond, e.g.. HC^C-CHd^VCH^-CHs. Carbonyl gioups axe 
represented in either one of two ways: -CO- or -C(=0>. with the former being prefened for 

Chemtol fennute of cyclic (ting) aanpounds or molccuiiir tragmcMs can be 
^eprcseBcdinalinearS^on. Tte to compound 4^2^«l«»pjrri<.inc can be 
„™e»n.=d in lino, fi^on by N-=«CH3)-CB=Ca-CIW: H »im fte convcnnon flm «« 
atoms ma^cd vri* an a«cns. (.) a« bonded B> each o««r icsuWng in Jonnaaon of a nng. 
Lite«i». fte cyclic molecolar fiagmenU 4<eftylH-tlP«n'^l •« '^^"^ 

-N*-(CBi),-N(C,H5)-CB2-C'H2. . ^ 

AriSd cycUc (dng) s^cm-e for any compounds b«eln deanes an onemanon w«h 

™.c.» fl» plane of «» fbr subai^enB a«ad«d «, ead. ca*« anM. Of d^ 

^,«„^con,Km„ds^bave»osubsdu^.»cl«d»aca*o.^^^ 

^eiis pan ofa ^clic sys^m. *e t«, subsdmenls ma, be in e«h« an a:oal or 

e^alposidon.e.adve«,me,ingandmaycbangeben™na:uaUec,.«oHaL However^ 
p:,donofl»osubs«men.re.a,i.e«.U»*.gand.acboa«r«mainsflxed. mdee.*^ 
Ldment a. dmea ma, lie in .be plane of d» nng <equa»,iaO ,aB«r -».e or beiow d» 
plane (a»al>. one ^ment always above o««r. In cbemical souc^ fonnu^. 
deplcdng ^ compounds, a subsWuent <X.) wbi* is "beloW >^ subsbment (X,) be 
idendfied as being in fte alpha (a, config^don and is idendilcd b, a b«*ea dashed or doaed 
«„eaoachm»t»d.eca*on«om,Le.b,d»s,mb01-.--or-..-. Ihe conespondmg 
substoent anached "ahove- (Xj) the odKr (X,) is idendfied as being in 0« beu (6) con- 
) flpnafion and is indica=d by an unbmken line attachment to die caAonamm. 

Wh«. a variable substinKnt is bivalent. d« valences ma, be taken togefcer or separately 
or bodt in d« definidon of die variable. For example, a variable R, atuched «, a caHx,n anm. 
as might be bivalent and he de8ned as oxo orketo (thus fomltag a carbonyl gtoup 

(^» or as two separblel, attached monovalent variable subsdments 0*1.5 '^<^ ^ 
5 aWvalentvariable,R,.lsdeflnedtoconsis.oftwomonoval=ntvariablesnbsaments.d» 

convendon used to define the Wvalem variable is of dK fctm -a-V^^i-Kv' <" 
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thereof. In such a case both a-Rj_j and B-Ri.^ are attached to the cartwn atom to give 
-C(a-Ri.j)(B-Rj^)-. For example, when die bivalent variable R^, -C(=R^)- is defined to consist 
of two monovalent variable substituents, the two monovalent variable substituents are 
a-Rf^y6-R^2 «-R6-9-^%lO- g'^g -C(a-R6.,)(B-R6.2)- -C(a-R6.9)(B-R5.io)-. 

5 etc. Likewise, for die bivalent variable Rjj. -C(=Rij)-, two monovalent variable substituents 
arc a-Rii.i:6-Rii.2. For a ring substituent for wtacti separate a and B orientations do not exist 
(e.g. due to the presence of a carbon double bond in the ring), and for a substioient bonded to a 
carbon atom which is not part of a ring die above convenrion is still used, but the a and B 
designations are omitted. 

10 Just as a bivalent variable may be defined as two separate monovalent variable sub- 

stituents, two separate monovalent variable substituents may be defined to be taken together to 
form a bivalent variable. For example, in die fonnula -Ci(Ri)H-C2(Rj)H- (Cj and C2 define 
arijitrarily a first and second cartwn atom, respectively) Rj and Rj may be defined to be taken 
togeflier to fbnn (1) a second bond between Cj and Cj or (2) a bivalent group such as oxa 

15 (-0-) and the formula tiiereby describes an epoxide. When Rj and Rj are taken togetiier to form 
a more complex entity, such as the group -X-Y-. tiien die orientation of die entity is such diat 
Cj in die above fonnula is bonded to X and Cj is bonded to Y. Thus, by convention die 
designation "... R. and R^ arc taken togedier to fbnn -CH2-CH2-O-CO- ..." means a lactone in 
which die cartwnyl is bonded to Cj. However, when designated "... Rj and Rj are taken 

20 togedier to fonn -CO-0-CH2-CH2-the convention means a lactone in which die carbonyl is 
bonded to Cj. 

The carbon atom content of variable substiwents is indicated in one of two ways. The 
first mediod uses a prefix to die entire name of die variable such as "C1-C4". where bodi "1" 
and "4" arc integers representing die minimum and maximum number of carbon atoms in die 
25 variable. The prefix is separated from die variable by a space. For example. "C1-C4 alkyl" 
represents alkyl of 1 dirough 4 cartwn atoms, (including isomeric fonns diercof unless an 
express indication to die contrary is given). Whenever tiiis single prefix is given, die prefix 
indicates die entire cartwn atom content of die variable being defined. Thus C2-C4 alkoxy- 
cartionyl describes a group CH3-(CH2)„-0-CO- where n is zero, one or two. By the second 

30 mediod. die cartwn atom content of only each portion of die definition is indicated separately by 
enclosing die "C-Cj" designation in paitndieses and placing it immediately (no intervening 
space) before die portion of die definition being defined. By diis optional convention (Cj- 
C3)alkoxycart>onyl has die same meaning as C2-C4 alkoxycartjonyl because die "C1-C3" refers 
only to die cartwn atom content of die alkoxy group. SimUariy while bodi Cj-Cg alkoxyalkyl 

35 and (Ci-C3)alkoxy(Ci-C3)alkyl define alkoxyalkyl groups containing ftt)m 2 to 6 cartwn atoms, 
die two definitions differ since die former definition allows eidier die alkoxy or alkyl portion 
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alonc to contain 4 or 5 caibon atoms while the latter definition limits either of these gioups to 3 

caibon atoms. 
Definitions 

All temperatures are in degrees Centigrade, 
5 TLC refers to tfain-layer cbromaiography. 

Brine refers to an aqueous saturated sodium chloride solution. 

DMF refers to N,N-dimethylformamide. 

THF refers to tetrahydrofuran. 

CBZ refers to carboben^loxy. 
10 n-BuLi refers to n-butyl litliium 

SG refers to silica gel. 

IR refers to infrared spectroscopy. 

iH-NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical shifts are 
reported in ppm (5) downfield ficom tetrametiiylsilane. 
15 $ refers to phenyl (C6H5). 

MS refers to mass spectrometry expressed as m/e or mass/charge unit 

[M + hT refers to the positive ion of a parent plus a hydrogen atom. 

El refers to electron impact 

a refers to chMiical ionizatiorL 
20 FAB refers to fast atom bombardment 

Ether refers to diethyl ettier. 

Pharmaceutically acceptable refers to tiiose properties and/or substances which are 
acceptable to tixe patient ftom a phamiacologicaiAoxicological point of view and to the 
manufecturing pharmaceutical chemist from a physical/chemical point of view regardmg 
25 composition, formulation, stabiUty. patient acceptance an^ 

When solvent pairs are used, flie ratios of solvents used are volmn^olume (v/v). 

When tiie solubility of a solid in a solvent is used the ratio of tiie solid to ttie solvent is 
weight/volume (wt/v). 

Ex^unnles Without farther elaboration, it is beUeved that one skilled in the art can, using the 
30 pi^ceding description, practice the present invention to its fullest extent, "nxe following detailed 
examples describe how to prepare the various compounds and/or perfonn the various processes 
of fte invention and are to be construed as merely illustrative, and not limitations of the pre- 
ceding disclosme in any way whatsoever. Those skilled in the art will promptiy recogmze 
appropriate variations fiom the procedures both as to reactants and as to reaction conditions and 
35 techniques. 

Preparation 1 N.N-[U-Bis(dimethylsayDeihaiie]-3,5-difluoroaniIine 
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A flame dried. 500 mL. 3-nedced, round-bottomed flask is fitted with a Claisen tube, 
mechanical stirrer and a low-temperamre thermometer. The flask is loaded with 8.64 g (66.9 
mmol) of the starting difluoroaniline. The Claisen tube is fitted with a gas inlet adapter and a 
rubber septa. The starting material is placed under an atmosphere of nitrogen and 135 mL of 
5 anhydrous THF is added. The resulting solution is cooled in a dry ice-isopiopanol bath and 
stirred medianically. To the cold reaction solution is slowly added S8 mL (141 mmol. 2.1 eq) 
of n-BuLi (1.6M in hexanes). The reaction temperamre is maintained between -70 and -40°C 
during the addition. After an additional 20 min. 14.4 g (66.9 mmol, leq) of 12-bis(chloro- 
dimethylsilyDethane in 135 mL of anhydrous THF is slowly added. The homogenous solution 
10 is allowed to stir for an additional 45 min and then wanned to room temperamre. The reaction 
is carcfiiUy quenched with 200 mL of water and extracted with diethyl ether (4x200 mL). The 
combined organics are washed with brine, dried (sodium sulfate), filtered and concentrated under 
reduced pressure to a tan. waxy solid (19.6 g). The crude material is purified by sublimation (5 
ton. 40°C). 11.8 g (65%) of the title compound is recovered as a white solid (MP: 71-72°C). 
15 Anal. Calc'd for Ci2Hi9F2NSi2: C. 53.10; H, 7.05; N, 5.15 

Found: C 52.04; H, 7.33; N, 4.99 

FnR(neat): cm"' 2958, 2928. 1626. 1581. 1476, 1453. 1345. 1248. 995. 
MS(ED: m/z(rel. int) 271[M*](28). 256(100). 228(11). 73(10). 

lH-NMR(CDCl3): 6 6.36(dd. 2H, Jhf=8-1 Hz. Jhh=21 H^). 6.29(dd. IH. J„p=9.0 Hz. 
20 Jhh=2-1 Hz)' 0-85(s, 4H). 0^(s, 12H). 

Preparation 2 4-(3-Pyridyl)-3.5-difluoroaniline 

A flame dried. 3-necked, round-bottomed flask is loaded with 1.82 g (6.72 mmol) of the 
protected aniline (Prepaiarion 1) and fitted with a robber septa, low-temperamre thennometer 
and a gas inlet adapter. The starting material is placed under an atmosphere of niuogen and 27 

25 mL of anhydrous THF is added. The resulting solution is cooled to -70°C. To the cold 

solution is added 5.03 mL (8.06 mmol. 1.2 eq) of n-BuLi (1.6M in hexanes) via a syringe pump 
(0.12 mLAnin). After the addition is complete, the yeUow reaction solution is allowed to stir for 
an additional 20 min and Uien 8.06 mL (8.06 mmol. 1.2 eq) of zinc chloride (1.0 M THF) is 
added. Hie reaction is wanned to -40 °C for 15 min. To die yellow solution is added 773 mg 

30 (0.672 mmol. 0.10 eq) of Vd(^Ph^4 in 50 mL of THF followed by 647 pL (6.72 mmol. 1.0 eq) 
of 3-bromopyridine. The cooling batii is removed and die reaction is wanned to room tempera- 
ture. The thennometer is replaced witii a condenser and the septa witii a glass stopper. The 
reaction is heated to reflux temperamre for 16 h. After tiiis time, tiie reaction is quenched with 
100 mL of 10% HCKaq). The resulting suspension is vigorously stirred for 0,5 h and then 

35 washed witii diethyl ether (3x50 mL). The recovered aqueous layer is adjusted to pH 14 witii 
50% sodium hydroxide (aq) and then extracted with (4x50 mL). The combined organics are 
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wa^ »m M«, dried (sodium s^X and con<««r3»i under educed pre^me to 
j^o^v solid (935 mg.. IWs cn,de is p,mfied by siUca gel ctoom«»g«p.O' (200 g of 

SG. eh^ed Wid. . L X 5% CB3CN/CHa3. 1 L X 10* CH3a./CHa3. . I. = '^'^ ""s^ 
CHaj). 623 mg (43W of die dfle compomd is Bcovered as a wMb solid (MP: Ml-142 O. 
5 Anal. Calc-d for CiiHgFjNj: 64.08; H, 3.91; N. 13J9 

Fttiind: a 6352; B. 3.74: N. 13.24 
PTBKmnll): an-' 3141. 1634. 1460. 1164, 1012. 708. 
MS(ED: mWreL inL) 206tM^O00). 205(7). 179(5). 158(4). 89(4). 
lH-NMR(CDa3): S 8.67(s. IH). 8.53(dd. IB. 1^5. 1.7 Bz). 7.75(dm. IB, J-8.1 Hz). 
0 7 35(ddd, IB, 7A 4A 0.8 Hz). 631(ddd. 2H. I„j^A 1.5 Bx. ^.7 Hz). 4.01(s(b). 2H). 
p^jja™, N<:artx*enxyloxy-KH>S^yD-3.5.dlll«onMmiB^ 

to 60 mL of dry IHF is combined 625 mg (3.03 mmol) of me SBlflng amine 

(P^on2)and382ms(4^5mmol, l^ «fi of sodimn blcartonaa. Tl,e .«».dng mixa.,e 
IS placed m^ an annos,^».e of ninogen and 394 pL (4^5 mmoU 13 e* of ben^lchlo.o- 

,5 foL«isad^l*=-«™-'^»^""-"^'''"V'^r' 
.ne^acdon is added » 150 mL of med.ylenecldo.de and wasbed^imsam^edsod^m^^^ 

,«man> d»n brtne. dned (sodlmn sulfas). «»ed and concemra^d nnder rednced » a 

:bi»soM(1.09g,. -n.a»dalisp„.«...sai»ge.cb™na«^<2»^^ 
^a>lI.x3%CH3CHCHa,.2Lx5% CH3CNOTa3) 990 mg (96W of «>« 
20 compoimd is recoveied as a wblte solid (MP 188-190^0. 

Fm (neae: cm^ 3030, 1737. 1641 1478. 1408. 1231. 1029. 723. 
AnaLcalc-dterC,^,4F^'202= C. 67.06; B, 4.15: N, 8.23 

jmnd; c. 66.18; H. 4.22; N, 7.34 
MS <P): mj. (reL inL): 340 IM*] (21). 296 (5), 232 (4). 205 (2). 91 (lOB. « CT- 
25 IH NMR (CD3OD): 5 859 (s(b), IB), 8J3-831 (m. IB). 7.95-7.92 (m, IH), 7.56-7.51 

(m. IH). 7.44-7.31 (m, 5B), 7 J8 (d. 2B, Iio=ia4 Bz). S21 (s, 2B). 
g^,,^,^ N-Any..N.a*ob«.zyl„xy^C3««yl).34-d«.uo^ 

Asoludonrf543 mg 0 60 mmol) of d» s««ing ca*ama,e (Piepaianon 3) m 40 mL of 
md-yd^us -mF IS ncaled «.d, 128 mg 0A9 mmol. 2 of sodium bydr.de (60% dlspe^on m 
30 mlne^lon). The.eacdonistep.u»ler anannos,*»eof ninogen arnKnn .empe^mrefcr 05 
1 Af«rd.sdmc691vI.C7.99mmol.5e*ofal.,lb™mldeisadded. Sd™,g .s connnued a. 
^m ^mperanne «,r 16 1. Afier das bmc *e rea«lon Is ca,oS.ny quenched »id, 20 mL of 
warer. The iay^s a» sepan«ed and d» a,u«». Uyer is ««nu«d »id. ed.yl acem« (3 x 25 
ml.). The combined ..ganlcs are »asl.ed «ld. bnnc dn«i (sodimn sulfam), ffltt«d and 
35 conc««.^nnderreducedp,«su.»ada*amberoll. ™^ ""-""^ ^^^^ » -^"l 
chroma^grapb, (n5 g of SG. eU-led 1 L x 3% CH3CN«:Ba3) 497 mg (82%) ofme bde 
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compound is recovered as a yellow soUd. An analytical sample is prepared by preparative TLC 
(SG. 6% CH3CN/CHCI3). The analytical sample is recovered as a white solid (MP 92-93°C). 

FITR (muU): cm'^ 3068. 3061. 1710. 1705, 1643. 1635. 1412. 1263. 1024. 733. 

Anal, calc'd for. C22H18F2N2O2: C. 69.47; H. 4.77; N. 7.36 
5 Found: C. 68.38; H, 4.83; N. 7.19 

MS (ED: miz (rcl. inL) 380 [M*] (15). 336 (4). 309 (3), 245 (4), 91 (100). 65 (6). 

% NMR (CDCI3): 6 8.72 (s, IH). 8.62 (s (b). IH). 7.99 (d, IH. J=7.8 Hz). 7.42-7.36 
(m. 6H). 7.03 (d. 2H, Jhf=9.2 Hz). 5.94 (ddU IH. J=11.7. 10.4, 5.2 Hz), 5.23-5.18 (m. 4H). 
4.34 (d. 2H, J=5.4 Hz). 

. 10 Preparation 5 (±)-5-aodomethyl)-3-[4-(3-pyridyl)-3.5-difluorophenyl]-2-oxazolidinone 

In 25 mL of chlorofonn is combined 496 mg (1.31 mmol) of Preparation 4. 1 J8 mL 
(19.6 mmol, 15 eq) of pyridine and 4.97 g (19.6 mmol, 15 eq) of Ij. The resulting mixnire is 
placed under an atmosphere of nitrogen and heated to 5QPC with stirring. After 1.5 h. the 
reaction is decanted into 70 mL of chloroform. The remaining sludge is rinsed with chloroform 
15 (3x15 mL). The combined organics are washed with 20% sodium thiosulfate then brine, dried 
(sodium sulfate), filtered and concentrated under reduced pressure to a yellow, solid foam (491 
mg). This material is purified by silica gel chromatography (100 g of SG. eluted with IL x 
' 0.5% MeOH/CHClj. 1 L x 1% UfiOWCRCX^). 269 mg (49%) of the title compound is 
recovered as a yellow solid (MP 133-i34°C). 
20 FITR (muU): cm'^ 3130, 1758, 1650, 1414. 1241, 1017, 846. 

Anal, calc'd for Cy^YL^ 1F2IN2O4: C, 43.29; H, 2.66; N. 6.73 

Found: C, 43.19; H, 2.56; N, 6.59 
^H NMR (CDCI3): 5 8.72 (s. IH), 8.62 (s(b), IH), 7.79 (d. IH. J=10.7 Hz). 7.43-7.38 
(m, IH). 7.32 (d. 2H, Jhf=9.9 Hz). 4.84-4.72 (m. IH). 4.19 (dd, IH, J=8.9. 8.9 Hz). 3.80 (dd, 
25 IH, J=6.0. 9.2 Hz), 3.51 (dd. la J=3.8. 10.5 Hz). 3.39 (dd, IH. J=8.2. 10.5 Hz). 

Preparation 6 (±)-5-(Azidomethyl)-3-[4-(3-pyridyl)-3,5-difluorophenyl]-2-oxazolidinone 

In 15 mL of DMF (dried over 4A sieves) is combined 577 mg (1.31 mmol) of the 
starting iodide (Preparation 5) and 681 mg (10.5 mmol, 8 eq) of sodium azide. The reacUon is 
placed under an atmosphere of nitrogen and heated to 55°C. After 2 h, the reaction is added to 
30 100 mL of water and then extracted with elhyl acetate (4x25 mL). The combined organics are 
washed with water then brine^dried (sodium sulfate), filtered, and concentrated under reduced 
pressure to an amber oil (354 mg, 82% cmde yield). The crude azide is suitable for reduction 
without fiirther purification. An analytical sample is.preparcd by prepaiaiive TLC (SG, 10% 
CH3CN/CHCI3). 22 mg of the tide compound is recovered as an off white solid (MP 97-98**C). 
35 FTIR (mull): cm'^ 3483. 21 10. 1746. 1640. 1417. 1237. 1064. 716. 

Anal, calc-d for C15H1JF2N5O2: C. 54.38; H. 3.35; N. 2 L 14 



BMSOOCID: <WO 9309103A1 J_> 



PCr/US92/l)K67 

WO «3/09103 

-20- 

fowi: C, 54.33; H. 3.38: N. 1939 

MS (ED: Orf- taO: ^ ^ 

S m 73. 2a ,„^^ H.X «<V-.«2 (di IH. ^9 HZ), 3.SS 

a J=6A SS HZ). 3.77 (dd. IH. J=4.4. 13.4 BrX 3.63 (dt IH. J=4.1. 133 Hz), 
a^j^ (^)^.(An^<„.a,yl).3-[4^W«y.>3,5HBlh,on,p»«yn-2-«z„H^^ 
"^^^mL <rfme<b3nol is combined 354m, (-1.07 nunol) of me aude ande 

CP„p3naon6)and50o.go,.0*pd.C m mix»» is pu,g«« «im ™»o«» — 1*-^ 

^ soM ,o« ,291 MS. -89% ™de). 1^ owle amine is snlmbi. for 
fW^prtflcadoa Anan»l,dca.sampleisp«pa«il>7P«pa-«veTlX(SG 10^ 
MeOH/CHOO. Tte *lo compomd is as . v«B solid (MP 143-145 Q. 

,5 FHR (nesl) on ' 3368 (b). 1757. 1646. 1412. 1244. 1025. 714. 

«aL=alc'dfor<^HuF^30.= C. 59.02; B. 4^29: N. 13.76 

FMut C. 57.94; H.4il;N. 13.13 

^: m/. (.^ in.) 305 ^ (67). 276 (.5). 233 (66). 219 C^^);^^ 
•h NMR (CDO,): 5 8.71 (s. IH). 8.62 (dd. IH. >1.6. 4.9 H.), 7.79 W.1 
.0 Bz). 739 (dd. IH. >4.9. 8.0 Hz), 733 (d. 2a. ,^^0. Hz), -■^^ ■^^^^'^'^^ 
J.7. 8.7 HZ). 3S2 (dd. IH. 1=6.7. 8.6 Hz). 3.18 (dd. la 14 Hz). i98 (d4 IH 1-53. 

14 Hz), 132 (s(b),2H). 

Pmnamliong 4K*Wridyl)-3J-diflooroanlline „,.„™n 
-^rmannersln^.ar.o«d«cm»dp«vionslytoPr.panUon 2. 2.008(738 mn»^^ 

^ o,P«pam.ionl.s«.asmeuUa«d3™.combined»id.«(PP.3)4(0.1«S"^^ 

Oe,). T,„4.i.n>moByridincisfeMyp:q.a«dfiom.hoHasa..3sdescnbedbdaw. 
L2:*edin«ccesssa=»a.edsodinmW««»n«e. -n.^ f«e base is «ca«ed w«h 
Ilyle,.^. T..combin«.o^=ni«n«d^ov.rm.^inmsu.*«eibrl5mm.«l»od. 
«^conce«r3«d«ndcr,«i«cedpmssu^».ye»owoiL ™ fie. base U s,o,»l n. a s.op,«ed 
30 fl.*onderni»gcnandftoz=n.ndr,iccp-or.o.se.Tl«^base,uic..ydea»pos«« 
^temperainre. .be reacdon is »o*ed np .s previousiy desonbed. 889 mg of U« crude 
p„d„c. is iso,a«^ IH NMR show«l «s ma^iai ». be a mi«nre Of desired P'^"-* 
■ Lcblortdecomp.ex(-l:l). Ana„al,acals»pl.isp.eparedb,p«pra«veTLC(SO.10% 

35 (CDQ,): 6 8.63 (dd. 2H. W.6. 4.6 Hz). 7.38 (dd. 2B. 1.7, 4.7 Hz). 6.30 

(ddd, 2H. I„^.«. 103 HZ. Jh„=8.7 Hz). 4.06 (s(b). 2H). 



<WO 9309103Al_t_> 



wo 93/09103 



PCT/US92/08267 



-21- 

Pieparaiion 9 N-Carbobenzyloxy-4-(4-pyri(lyI)-3,5-difluoiDaniline 

In a manner to thai previously described for Preparation 3. 236 mg (1.15 mmol) of the 
starting amine (Preparation 8) is convened to the caitoamaie derivative. The crude product is 
purified by silica gel chromatogr^hy (1(K) g of SG, eluted with a 3-5% CH3CN/CHCI3 
5 gradient). 171 mg (44%) of the title compound is recovered as a white solid. 

MP: 185-186**C. 

FTIR (neat): cm"^ 1743. 1642. 1605, 1254. 1072. 
HRMS: calc'd for C19HJ4F2N2O2: 340.1023. Found: 340.1029. 
MS (EI): mlz (tel. inL): 340 {M*] (12). 232 (16). 108 (7). 91 (100). 79 (9). 43 (28). 
10 *H NMR (CDCI3): 5 8.67 (s(b). 2H), 7.43-7.38 (m, 7H), 7.15 (d, 2H. Jhf=9-9 Hz), 

5.23 (s, 2H). 

Preparation 10 N-Allyl-N-carbobenzyloxy-4-(4-pyridyl>-3,5-difluoroaniline 

In a manner similar to that previously described for Preparation 4, 468 mg (1.38 mmol) 

of the starting carbamate (Preparation 9) is allylated. The crude product is purified by silica gel 
15 chromatography (125 g of SG, eluted with 2 L x 3% CH3CN/CHCI3). 216 mg (41%) of the 

tide compound is recovered as yellow solid. 
MP: 82-83°C. 

FITR (neat): cm'* 1713. 1635. 1598. 1396. 1312. 1235. 1028. 
Anal, calc'd for C22HigF2N202: C. 69.47; H, 4.77; N, 7.36. Found: C, 69.06; H, 
20 4.80: N, 7.31. 

MS (EI): m/z (rel. inL) 380 [M*] (16), 330 (6), 246 (26). 219 (13). 91 (100), 40 (16). 
% NMR (CDCI3): 5 8.69 (d, 2H, J=5.3 Hz), 7.41-7.33 (m, 7H). 7.03 (d, 2H, Jhf=9-6 
Hz), 5.92 (ddt, IH. J=11.8, 10.4, 5.3 Hz). 5.25-5.17 (m. 4H). 4.34 (d. 2H. J=5.4 Hz). 
Preparation 1 1 (±).5-Iodomethyl-3-[4-(4-pyridyl)-3,5-difluorophenyl}-2-oxazolidinone 
25 In a manner to that previously described, 241 mg (0.634 nmiol) of the cyclization 

precuisor (Prqjaration 10) is converted to the oxazolidinone iodide. The crude produa is not 
purified fiirther. 

% NMR (CDCI3): 6 8.70 (s(b). 2H). 7.44 (d. 2H, J=5.5 Hz). 7.32 (d, 2H. Jhp=10.2 
Hz). 4.85-4.73 (m. IH). 4.19 (dd. IH, J=9.0, 9.0 Hz), 3.80 (dd. IH, J=6.1, 9.2 Hz). 3.50 (dd, 
30 IH. J=6.1, 10.5 Hz). 3.40 (dd. IH. J=8.0. 10.5 Hz). 

EXAMPLE 1 (±)-5-(Acetamidomediyl)3-[4-(3-pyridyl)-3.5-difluon)phenyI]-2-oxazolidinone 

In 10 mL of anhydrous methylene chloride is combined 135 mg (0.433 mmol) of the 
starting amine (Preparation 7). 143 |iL (1.77 mmol. 4 eq.) of pyridine and 167 pL (1.77 mmol, 4 
eq.) of acetic anhydride. The reaction is allowed to stir at room temperamre under nitrogen. 
35 After 2.5 h the reaction is added to 30 mL of methylene chloride and washed with samrated 
sodirm bicarbonate then brine, dried (sodium sulfate), filtered and concentrated under reduced 
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» a yeUow solid (138 „g). TWs m3.en=. p»i««. sUlca gd dm»«<08npl., PO 
g of SG. elu«d Witt. M% MeOHCTO, gndient). 109 mg (71%) of tt» tttt. compound .s 
recovered as a white solid (MP 218-219 Q- 

Fim (mull): cm-' 3347, .741 1679. 1648. 1563. 1409. 1247. 1022. 755. 
5 Ai.ia.aUc-d*.rC„H.5F^303: C, 58.79: H. 4.35: N. 12.10 

C 57.29; B. 435: N. 11.73 
MS ffD: mft luO 347 [M^ (100). 303 (47). 275 (42). 244 (37). 219 (61). 73 

''iH (CDO,): S 8.68 (s(b). IH). 8^9 (s(b). IH). 7.85 (d. IH. 3=1.9 Hz). 7.48-7.41 
,0 (m. 2H). 731 (ddd. 2H. ,«.3 Hz. 13.2 H.. Hz), 4.87^.79 (m. IB. 4.10 (dd. IB. 

,=9.1, 9.1 Hz). 3.82 (dd. IH. 1^.7. 9^ Hz). 3.72-3.57 On. 2H). 2.03 (s. 3H). 
gjAJffilfiia (±>5-(Ac«amldomeaiy>3-(4K3l.,rtd,I)-3.5.difluo»pteWl]-2- 

oMKolidlnone. mediaiKSulfMiic add salt 
n, 4 mi. of mchanol is coml»«d 74 mg (S>21 mmol) of (±>5.(ac«midomed.yDM4- 
15 (3-p™dvl)l-3^.Bauorop!«u,.-2K».a2oUdinon. (BXAMM I) and 14 pL (0.21 mm* of 

hJoJ«ous.Tl«reacdon is cooled to n»mBmp«an« and a.nc««.=Bd under 

'p3r™toanam.«t.gumm.so«d. - "--^^r^f 
yeuow »l.d (80 .g) is dissowed in 8 m. Of water. ^^^^^^ 
20 (58%) of the title compound is .eco«ted as a yellow, hjrgmscoptc solid (MP 203-2M Q. 
™iX2 (.>5-(acetam.dom.*,l)3.W4.pyHd,D>3^^«..on.,*e„,.-2-oxaro..^^ 

^mL of DMF (dried 0-«r4A sieves) is combined 213 mg of Pn=pan»ion 11 and 

166mg(2.56mmo..-5e*ofsodi„mazide. reaction is placed m.ier an ajmo^rf 
ui,r.«^and.ea.edto55»C. After 2 h. reacdon is » IX^ (6% a,3aN/^^ 
25 T„emac,ionlsaddedto50mI.ofwaerande,,n>c,ed«id.e*,lacetate{5x25mL).Tl,e 

„^ o^cs ate washed wid. water. brine, dned (sodium sul«e). illtered and 
concentrated under reduced ptessute to an amber oil (CAUnON: Azides »e i=.»wn to 
dec«nposeexp>os.ve.y). 71«cmdem«e..al is combined wid,20 ml-of med^n^l and 30 mg 
of 10% Pd-C Tl» reaction is putged witt. nitrogen men placed under an amiospheie of 

30 hydn>gen. Afler 16 h. d»reacd„nis«l.e,edand concenuatedmtder ■«lucedpress,^.o a 

Jbitesolid. ™sm^iscom«n.dwid.64pLo,acedcanh,d.ideand55pI.o,p,ndmem 
11 ml. of memyiene chloride. n=acdon is allowed to sdr at room tempetatute under 
niuogen «,r .2 1. After this time, the reacdon is.«Med to 50 mL of medtyiene chlonde and 
washed wid. samrated sodium bicarbonate ttten brine, dried (sodium sul^ue). Blteted and 

35 concentnuedu.«.erreducedp«ssu.,oa.amberoU. ^^^''^''^'Zlt 
chtomatography (100 g of SO. eluted wid. a 1-4% MeOH/CHO, gradtent). 103 mg of U»»de 
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compound is recovered as a yellow solid (47% over 4 steps) (MP I47-149^C.). 
FTTR (neat): cm'^ 1741, 165K 1646, 1412, 1246, 1027, 745. 
Anal. calc*d for C17H15F2N3O3: C, 58.79; H. 4.35; N, 12.10 

Found: C, 57.53; 4.48; N, 1 1.65 

5 MS (EI): in/2 (rel. int) 347 [M^ (28), 303 (37), 243 (46), 219 (44), 206 (57), 58 (71), 

29 (100). 

NMR (CDCI3): 5 8.70 (d, 2H, J=5.6 Hz), 7.42 (d, 2H, J=6.1 Hz), 7.29 (d, 2H, 
Hz). 6.10 (s(b), IH), 4.90^.78 (m, IH), 4.08 (dd, IH, J=9.1, 9.1 Hz), 3.82 (dd, IH, 
J=6.7, 92. Hz). 3,73-3.67 (m, 2H). 2.05 (s. 3H). 
10 EXAMPLES 3-54 

Following the general procedure of Preparations 1-11 and the above EXAMPLES, and 
(i) starting with die aniline REAGENT (1) Usted below for each example, and (ii) using die 
appropriate aryl or heleroaryl iodide, bromide, triflate or fluorosulfonate for the palladium- 
mediated coupling reaction OV V). the TITLE COMPOUND for the respective EXAMPLE is 
15 obtained. 

EXAMPLE REAGENT TITLE COMPOUND 

3 3^-difluoroaniline (±)-5-(acetamidomethyl)-3-[4-(2.6-dimethylpyridin-4.yl)- 

3 ^-difluorophenyl 1-2-oxazoli dinone 
(±)-5-(acetamidomethyl)-3-[4.(2-methyIpyridin-4-yl)-3^- 
20 difluon)phenyll-2-oxazolidinone 

(±)-5-(acetamidomethyl)-3-[4-(2-etiiylpyridin-4-yl)-3^- 
difluorophenyl]-2-oxazolidinone 

(±)-5-(acetamidomethyl)-3-(4-phenyl-3*5-difluorophenyl)- 
2-oxazolidinone 

(±)-5-(acetamidomethyI)-3-[4-(4-(dimethylamino)phCTyl)- 
3,5-difluorophenyl]-2-oxazolidinone 
(±)-5-(acetamidomethyl)-3-[4-(3-pyridyl)-3,5- 
dichlorophenyl]-2-oxazolidinorie 
(±)-5-(acetamidomethyl)-3-[M4-pyridyl)-3^- 
3Q dichlorophenyl]-2-oxazolidinone 

(±)^5-(acetamidomethyI)-3-(4-phenyl-3^- 
dichlorophenyl)-2-oxazolidinone 
(±)-5-(acetamidomethyl)-3-[4-(3-pyridyl>3- 
fluorophenyl]-2-oxazolidinone 
35 12 3-fluoroaniline (±)-5-(acetamidomethyl)-3-[4-(4-pyridyl>3- 

fluorophOTyl]-2-oxazolidinone 



25 



8 



10 



11 



REAGENT 
3,5-difluoroaniline 

3^-difluoroaniiine 

3»5-difluoroaniline 

3,5-difluoroaniline 

3,5-difluoroaniline 

3,5-dichloroaniline 

3»5-dichloroaniline 

3^-dichloroaniline 

3-fluoroaniline 

3-fluoroaniline 
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25 



30 



13 



14 



5 15 
16 
17 

10 

18 
19 

15 20.. 
21 

20 22 
23 



24 



25 



26 



35 27 



3-fiuoioaiiilme 

3-fiuoioaniline 

3-fluoioaniline 

S-fluonsaniline 

3-fIuoioaniline 

3-chloroaniIine 

S-chloroaniline 

3-chloroaniIine 

3.5-bis(trifluoro- 
methyl)aniline 

3^-bis(irifluoro- 
methyl)aniline 

3,5-bis(trifIuoro- 
metbyl)aniline 

3-(trifluoroinethyl> 
aniline 

3-(trifluoroniethyl)- 
aniline 

3-(lrifluoromethyl)- 
aniiine 

3,5-diinethoxyaniIine 
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(±)-5.(acetainidomefliyI>3-[4-(2.6-dimeifaylpyri(iin-4-yl)- 

3-fluoroiAenyl]-2-oxazoli(iinone 
(±)-5-(acetamidomethyl)-3-[4-(2-methylpyridin-4-yl)-3- 

fluoiophaxyI]-2-oxazolidinone 
C±)-5-(acetamidomethyl)-3-[4<2-ethylpyridin-4-yl)-3- 

fluoroi*enyl]-2-oxa2olidinone 

(±)-5-(acetamidomeihyl)-3-(4-phenyl-3-fluoiophenyl)-2- 
oxazoHdinone 

(±)-5-(acetamidomethyl>3-[4-(4-(dimeihylamino)phenyl)- 

3-flaoroiAienyIl-2-oMzolidinone 
(±)-5-(acetamidoine1fa3d>3-[4-<3-pyridjd)-3- 
chloropheiQrl]-2-oxazolidinone 
(±)-5-(acetainidomefli3d)-3-t4-(4-pyridyl)-3- 

chloroidienyll-2-oxazoIidinone 

(±>5-(acetainidomethyl)-3-(4-phenyl-3-chlorophenyl)-2- 
oxazolidinone 

(±)-5-(acetamidomelhyl)-3-[4-(3-pyridyl>3^- 
bis(tiifluon)inethyl)phenyI]-2-oxazoUdinone 

(±)-5-(acetamidomethyl)-3-[4-(4-pyrid3^)-3^- 
bis(trifluon)methyl)phenyl]-2-oxazoKdinone 

(±)-5-(acetamidomettijd)-3-[4-phenyl-3^- 
bis(trifluoiomethyl)phenyI]-2-oxazolidinone 

(±)-5-(acctainidomethyI)-3-[4-(3-pyridyl>3- 
(trifluoromethyl)phenyl]-2-oxazolidinone 

(±)-5-(acetainidomettiyl)-3-[4-(4-pyridyl)-3- 
(trifluoioinethyl)phenyl]-2K)xazolidinone 

(±)-5-(acetamidomethyl)-3-I4-phenyl-3- 
(trifluoromethyl)phenyl]-2-oxazolidinone 
(±)-5-(acctamidoinethyl>3-[4-(3-pyridyl)-3^- 
diineflioxyphenyl]-2-oxa2olidinone 
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3,5-dimethoxyaiiiline 

3,5-dimethoxy aniline 

ni-anisidine 

m-anisidine 

m-anisidine 

3,5-difluoroaniline 

3 ^-difluoroaniline 

3,5-difhJoroaniJinc 

3,5-difluoroaniline 

3^-difluonDaniline 

3,5-difluoroaniline 

3,5-difluoroaniline 

3^-difluoroaniline 

3,5-difluoroaniline 

3^-difluoroaniline 

3 ^-difluoroaniline 

3,5-difluoroaniline 

3-fluoroaniline 
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(±)-5-{acetainidomethyl)-3-(4-(4-pyridyI)-3,5- 

dimethoxyphenyn-2-oxaiolidinone 

(±)-5-(acetani idome thy I)- 3-(4-pheny I - 3 ,5- 

dimethoxyphenyl)-2-oxazolidinone 

(±)-5-(acetamidomethyl)-3-[4-(3-pyridyl)-3- 

methoxyphenyl]-2-oxazolidinone 

(±)-5-(aceuimidomethyl)-3-[4-(4-pyridyl)-3- 

methoxyphenyl]-2-oxa2olidinone 

(±)-5-(acetamidomethyl)-3-(4-phenyl-3-meihoxyphenyl)- 
2-oxazoIidinone 

(±)-5-(acetamidomethyl)-3-[4-(5-indolyl)-3,5- 

difluorophenyl]-2-oxazolidinone 

(±)-5-(acetaniidoinethyl)-3-[4-(3-quinolyl)-3^- 

difluorophenyl]-2-oxa2olidinone 

(±)-5-(acetamidomethyl)-3-[4-(4-quinolyI)-3»5- 

difluorophenyl]-2-oxazolidinone 

(±)-5-(acetamidomethyl)-3-[4-(6-quinolyl)-3,5- 

difluorophenyl]-2-oxazolidinone 
(±>5-(acetamidomemyl}-3-l4-{4-isoquinolyl)-3,5- 

difluorophenyl ]-2-oxazolidinone 
(±)-5-(acetamidoinethyl)-3-[4-(l-methyl-5-indolyl)-3,5- 

difluorophcnyl]-2-oxazolidinone 
(±)-5-(aceiamidomethyl)-3-[4-(6-benzothiazo!yl)-3,5- 

difluorophenyl]-2-oxazolidinone 
(±)-5-(aceiamidomethyl)-3-[4-(6-benzoxa20lyl)-3,5- 

difluorophenyI]-2-oxazolidinone 

(±)-5-(acetamidomethyl)-3-[4-(2-dimethylamino)-4- 

thiazolyl)-3,5-difluorophenyil-2-oxazolidinone 

(±)-5-(aceiamidomettiyl)-3-[4-(2-ainino-4-diiazolyl)-3,5- 

difluorophenyl]-2-oxazoiidinone 

(±)-5-(acetamidomethyl)-3-[4-(2-(dimettiylamino)-4- 

oxazolyl)-3^-difluorophenyll-2-oxazolidinone 

(±)-5-(acetamiddmediyI)-3-[4-(2-ainino-4-oxa201yl)-3^- 

difluorophenyl]-2-oxazolidinone 

(±)-5-(acetamidomethyl)-3-[4-(3-quinolyl)-3- 

fluoroplicnyl]-2-oxazolidinone 
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(±)-5-(acetainidomettiyl)-3-[4-(4-qumolyl)-3- 
fluoiophen541-2-oxazolidinone 
(±>5-(acetaiiiidomefliyl>-3-[4-(6-quinolyl)-3- 

flnorophenyI]-2-oxazolidinone 
(±)-5-(acetami(lomethyl)-3-[4-(4-isoquinolyl>3- 

fluoropheiiji]-2-oxazolidinone 
(±)-5-(acetamidomettiyl)-3-I4-(5-in(iolyl)-3- 

fluoiophenji)-2-oxazolidinone 
(±)-5-(acctamidomethyI)-3-[4-(l-melhyl-5-indolyl)-3- 

fluorophenyl]-2-oxazoBdinone 
(±)-5-(acetamidomelhyI>3-[4-<6-benzothiazolyl)-3- 

fluon)phenyI]-2-oxazolidinone 
(±)-5-(acetainidoinemyl)-3-[4-(6-benzoxazolyI)-3- 

fluoropIienyl]-2-oxazolidinone 
(±)-5-(acetainidomethyl>3-[4-(2-aniino-4-tliia201yl)-3- 

fluorophenyl]-2-oxazolidinone 
(±)-5-(acetainidoinethyi)-3-[4-(2-amino^oxazolyD-3- 

fluorophenyl]-2-oxazoIidinone 
(R).[3^fluoropheiiyD-2-oxo-5-oxazoIidinyl]methyl butyrate 
Timxture of lilhiom bromide (0.181 g. 2.08 mmol). tri-«-butylphosphine oxide (0.454 
g 2.08 imnol). and dry o-xylene (10 mL) is azeotiopically dried for 1 h. After cooling below 
me reflux point, a solution of (/J)-gIycidyl butyiate (5.000 g. 34.68 mmol) and 3.fluorophenyl 
isocyanate (4.755 g or 3.96 mL, 34.68 mmol) in dry o-xylene (10 mL) is added over 10 min to 
the hot solution (some reflnxing observed daring the addition). When the addition is complete, 
the solution is healed to reflux for 2 h and then allowed to cool to room temperamr.. The 
solvent is removed in vacuo and the residue chromatographed over silica gd, elutmg with 
hexane/ethyl acetate (6:1. 4:1, and then 2:1). to afford 8.758 g (90%) of the tide compound as a 
colorless syrup with the foUowing characteristics: 
(a]25j^ -46.7° (c 1.0. CHCI3). 

IR (mineral oU muU): 1758. 1615, 1591, 1498. 1229. 1197. 1169 cm" . 

iR-NMR (CDCI3, 300 MHz) 5 7.44 C'dt". J = 11.2. 2.3 Hz. IH), 7.34 ("dt". J = 8.3, 6.5 
Hz IH) 7.23 (ddd. J = 8J. 2.1. 05 Hz. IH), 6.86 (dddd. J = 8.2, 8.2, 25, 0.9 Hz, IH), 4.88 
(m,' IH). 4.39 (dd. J = 12.3. 3.8 Hz. IH), 4.32 (dd, J = 12J. 4.7 Hz. IH). 4.13 Cr. J = 9.0 Hz, 
IH). 3.82 (dd. J = 9.0. 6.1 Hz. IH), 2.33 (t. J = 7.3 Hz. 2H), 1.63 (m, 2H). 0.92 (t, J = 7.4 Hz, 

MS mfz (relative intensity): 281 (33.1. 193 (9.9). 180 (33), 150 (28.7), 148 (68.6), 



Preparation 12 
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137 (59.3), 123 (41.7). 95 (38.3). 43 (100). 

HRMS miz: 281.1068 (calc'd for Ci4HigFN04: 281.1063). 

Anal, calc'd for C,4HigFN04: C. 59.78: H. 5.73; N. 4.98. 

Found: C, 59.98; H, 5.72; N. 4.88. 
5 Preparation 13 (R>3-(3-fluorophenyl)-5-(hydroxyniethyl)-2-oxooxa2oIidine 

A solution of Preparation 12 (2.789 g. 9.91 mmol) in methanol (10 inL) is treated with a 
25 wL % solution of sodium methoxide in methanol (57 pL, 0.99 mmol) at ambient temperanire. 
After 45 min TLC (5% memanol/chlorofonn) reveales the starting material is consumed. The 
reaction mixmre is carefully quenched by the addition of 1 N HCl (0.99 mL, 0.99 mmol) and 
10 then concentrated in vacuo. Chromatography of the cmde product over sUica gel, eluting first 
with 1:1 hexane/ ethyl acetate and toen ethyl acetate, affords 1.903 g (91%) of the tide 
compound as a white solid with the following diaracterisiics: 

MP: 106.5- 107.5°C. 

[al^^D -66.8° (c 1.1. CH3CN). 
15 IR (mineral oil mull): 3520, 1724. 1612. 1590. 1496, 1428, 1420. 1232. 1199 cm'^. 

^H-NMR (CDCI3. 300 MHz) 6 7.44 ("dt". J = 1 1.3, 2.3 Hz. IH). 7.32 ("dt". J = 8.3, 6.5 
Hz, IH), 7.23 (ddd, J = 8.3, 2.1, 1.0 Hz. IH), 6.84 (dddd. J = 8.2. 82. 2.5. 1.0 Hz. IH). 4.77 
(m. IH). 4.07-3.96 (m, 3H). 3.76 (dd, J = 12.7, 3.9 Hz, IH), 2.44 (br s, IH). 

MS miz (relative intensity): 211 (100, M+), 180 (6.8), 136 (34.3), 124 (84.7), 95 (71.6). 
20 HRMS miz 21 1.0641 (calc'd for C10H10FNO3: 21 1.0645). 

Anal, calc'd for CjoHioFNOj: C, 56.87; H, 4.77; N, 6.63. 

Found: C, 56.85; H, 4.94; N, 6 J6. 

The enantiomeric excess of the oxazolidinone alcohol is determined by reacting it with 
(/?)-(+)-a-methoxy-a-(trifluoromethyl)phenylacetic acid (DCC, DMAP, CHjClj, rt), and 
25 examining the ^H-NMR spectrum of the resultant Mosher ester. The %ee is estimated to be > 
95%. 

Preparation 14 (R)-3-(3-fluorophenyl)-5-(hydroxymethyl)-2-oxooxazolidine 

A solution of N-(caibobenzyloxy)-3-fluoroaniline (1.000 g. 4.08 mmol) in diy 
tetrahydit)furan (10 mL) is cooled with a dry ice/acetone to ca. -78°C and then n- 

30 butyllithium (1.87 mL of a 1.6 M solution in hexanes. 2.91 mmol) is added. (V?)-glycidyl 
butyrate (0.420 g or 0.413 mL. 2.91 mmol) is then added via syringe and the cooUng bath 
allowed to dissipate overnight, with the reaction mixmre reaching ambient temperanire. The 
reaction mixture is quendied by ttie careful addition of saturated aqueous ammonium chloride, 
the entire mixture transferred to a separatory funnel with dichloromethane washings, and the 

35 mixmre extracted with dichloromethane. The combined organic extracts are dried over sodium 
sulfate, filtered and concentrated in vacuo to give an oU which is purified by diromaiogiaphy 
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over silica gel. eluting with 10% acetonitriie/chlorofbnn containing 1% metbanol. to afford 
0^55 g (90% based on glycidyl batyrate: 64% based on CBz derivative of the anibne) of the 
title compound as a v*ite soUd identical in all respects to an authentic sample obtau,ed as 
described in tiie previous experimental procedure. 
5 PrsESi^onlS (RH3-(3-fluoiophenyl)-2-oxo-5-oxa20lidinyI]metiiyl 4- 

mcthylbenzenesulfonate 
A solution of Preparation 14 (1.800 g. 8.52 mmoD in dry pyridine (10 mL) is cooled to 
ea. 50c and then trea^ with p-toluenesulfonyl chloride (1.706 g. 8.95 mmol). The solution is 
left at tins temperature ovennght HX: (5% metiianoVchloroform or 1:1 hexane/ethyl acetate) 
10 indicates ti,e starting material is consumed. Hie reaction mixture is dumped into ice water (30 
n^) and the resultant precipitate coUected by vacuum filtration through a medium-porcsity 
sintered glass fennel. Tte coUected soUds are thoroughly washed with cold water, dried m 
vacuo, and recrystallized ftom ethyl acetateyhexane to give 2.743 g (88%) of ti.e titie compound 
as a white solid with the following characteristics: 
15 MP: 114-115<'C. 

[ai^j. -62.6° (c 1.0. CH3CN). 

IR (xleral on muU): 1751, 1617. 1591, 1499, 1415. 1362. 1227. 1202. 1191. 1172. 

^ (CDO,. 300 MHz) 5 7.78 Cd". J = 8-4 Hz. 2H). 7.38 C'dt", J = 11.2. 2.3 Hz, 

20 IH), 7.36 Cd-. I = 7.8 HZ, 2H). 733 Cdt". . - 8.3. 6.6 H. IH). ^^^^l^^^^^^ ^l^^' 
IH). 6.86 (dddd. J = 8.2. 8.2. 2.5. 1.0 Hz, IH). 4.84 (m. IH). 4.29 (dd, J = H.l, 4.1 Ife^lH) 
4^i (dd, I = 11-1, 4.6 HZ, IH). 4.10 Cf. I = 9.1 Hz. IH). 3.88 (dd. I = 9.2, 6.0 Hz, IH). 2.46 

(s, 3ID. 

MS mJz (relative intensity): 365 aO.6, M*). 149 (100). 122 (32.8), 91 (52.8). 
25 HRMS m/z 365.0738 (calc'd fer C17H16FNO5S: 365.0733). 

Anal, calc'd for C^-jHie^O^: C 55.88; H, 4.41; N. 3.83. 
Found: C 55.96; H. 4.38; N, 3.80. 
PteBsafiorUe (RH3-(3-fluorDpheuyD-2-oxo-5-oxazoUdinyl]metiiyl azide 

A solution of tiie tosylate (Preparation 15; 2.340 g, 6.40 mmol) in dry DMF (60 mL) is 
30 treated witix soUd sodimn azide (3.331 g, 51.23 mmmol) at ambient temperature. Tb. resultant 
Slurry is warmed to 65°C for 4.5 h and tiien cooled to ambient temperature and left overmghL 
■n,e reaction mixture is tiien diluted witir etiiyl acetate and water, transferred to a separatory 
fumrel. and extracted with ethyl acetate. Hre combined etiryl acetate extracts are washed 
tiaoroughly witit water, and tiien dried (sodium sulfete). filtered, and concentrated in vacuo to 
35 give 1.492 g (99%) of the "cnide" azide as a white soBd which is essentially pure, lite 
following characteristics are noted: 
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MP: 81-82°C. 

[a]-'5j, -136.5° (c 0.9, CHCI3). 

m (mineral oil mull): 2115. 1736. 1614, 1591. 1586, 1497, 1422. 1233. 1199, 1081, 
1049 cm*^ 

5 Ih-NMR (CDCI3. 300 MHz) 5 7.45 ("dt". J = 1 1.2, 2.3 Hz. IH), 7.34 ("dt", J = 8.3. 6.4 

Hz. IH). 7.23 (ddd. J = 8.1. 2.1. 1.0 Hz, IH). 6.86 (dddd. J = 8.2. 8.2. 23, 1.0 Hz. IH). 4.81 
(m. IH), 4.09 ("t". J = 8.9 Hz. IH). 3.86 (dd, J = 9.0. 6.2 Hz, IH), 3.72 (dd, J = 13.2, 4.5 Hz, 
IH), 3.60 (dd, J = 13J2, 4.4 Hz, IH). 

MS nUz (relative intensity): 236 (59.0, M*). 179 (94.9), 136 (59.5), 122 (62.4), 109 

10 (71.8). 95 (100). 75 (40.7). 

HRMS m/2 236.0708 (calc'd for C10H9FN4O2: 236.0709). 
Anal, calc'd for C10H9FN4O2: C 50.85; H. 3.84; N. 23.72. 
Found: C, 50.74; H. 3.76; N. 23.71. 
Prenaiation 17 (S)-N-[[3-(3-fluorophenyl)-2-oxo-5-oxazolidinyl]methyl)aceiamide 
15 A solution of the azide (Preparation 16; 8.200 g, 34.71 mmol) in ethyl acetate (100 mL) 

is treated with 10% palladium on carbon (0.820 g) under nitrogen. The atmosphere is then 
replaced with hydrogen (balloon) via repeated evacuation and filling. After stirring under 
hydrogen for 17 h. TLC (5% methanol/chlorofonn) reveales the azide is consumed. The 
atmosphere is replaced with nitrogen and then pyridine (6 mL) and acetic anhydride (4.1 mL. 
20 43.40 mmol) are added to the reaction mixture. The reaction mixture is stirred for 1 h at 
ambient temperature and then filtered through Celite. washing die pad with ethyl acetate. Tlie 
filtrate is concenoated in vacuo and die residue taken-up in dichloromeUiane. The addition of 
diethyl ether affordes a precipitate. After standing in the refrigerator overnight die soUds are 
coUected by vacuum filtration, washed witii cold hexane, and dried in vacuo to furnish 4.270 g 
25 of the tide compound as a white solid. Another 3.700 g is obtained from die motiier liquors for 
an overall yield of 91%. In another nm. die crade product is purified by chromatography over 
silica gel, eluting wiUi 5% methanol/dUoroform. The following characteristics are noted: 
MP: 140.0-140J°C. 
ta]25j3 -6.6° (c 1.0, CHCI3). 
30 Preparation 18 (S)-N-[[3-(3-fluoio-4-iodophenyl)-2-oxo-5-oxazolidinynmeti)yl]acetamide 

The oxazolidinone intermediate described in Preparation 17 (0.280 g, 1.11 mmol) is 
dissolved in a mixmre of acetic acid (20 mL) and trifluoroacetic acid (5 mL) and tiien treated 
witii iodine monochloride (2.343 g. 14.43 mmol) at ambient temperamre. The daric red-brown 
mixture is stirred at room tempenmire under nitrogen. An orange precipitate gradually fonns. 
35 After ca. 24 h die reaction mixture is dUuted with diediyl ether and the solids collected by 
vacuum filtration through a medium-porosity sintered glass filter, washing with £450. The 
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cnide solids an: dissolved in hot chlorofonn (a Utile methanol is added to aid dissolutioii). 
tnmsfened to a sepaiatoiy funnel, and washed with saturated aqueous sodium bicarbonate. 20% 
aqueous sodmm thiosulfate and biine. THe organic phase is dried over sodium sulfate, filtered 
and concentrated in vacuo to afford 0^295 g 00%) of the title compomid as a white solid. The 
5 following characteristics are noted: 
MP: 185J-186.5°a 

[a]25j3 -37.6° Cc 1.0. DMF). 
P^.n:»ntion 19 (±).N-[[3-[3-fluoro-KtrimethylstannyI)phenyl]-2-oxo-5-oxa20lidin^ 

methyllacetamide 

10 In 1 4-dioxane (10 mL) is combined (±)-N-[[3-(3-nuorD-Wodophenyl)-2-oxo-5- 

oxazoUdinynmethylJacetamide (Preparation 18; 0.091 g, 024 mmol). bis(triphenylphosphme)- 
palladiumOD chloride (0.017 g. 0.024 mmol) and hexamethylditm (0.105 g. 0.321 mmol). The 
reaction mixture is thoroughly purged witix nitrogen and heated to reflux temperature for 1.5 h. 
After this time, tiie reaction is concentrated under reduced pressure and then pmified by sihca 

15 gelchromatography(10gofsilicagel;elutedwithl00mLeachof0.5. 1. and finally 1^% 
metiranol/chlorofemi). After concentration of appropriate factions. 0.100 g (100%) of the 
ncemic title compound is obtained as a yellow solid witti fl« following charactenst.cs: 
MP: 127-130°C. 

%-NMR (CDCI3. 300 MHZ): 6 7J8-733 (m, 2H). 7.19 (dd. J = 8.0. 2.1 Hz. IH). 6.04 
20 (bs. IH). 4.83^.72 (m. IH). 4.05 (dd. J = 9.1, 9.1 Hz, IH). 3.76 (dd, J = 9^, 6.7 Hz, IH). 3.71- 
3.59 (m. 2H). 2.02 (s, 3H). 0.34 (d, J = 28.6 Hz. 9H). 

MS m/z (relative intensity): 415 (3. M^. 401 (100). 165 (10). 139 (15). 56 (24). 43 

(41). 

KyAMPLE55 (±).N-[[3-[3-fluoro^6-qninolyl)phenyl]-2.oxo-5-oxazohdmyl]- 

25 methyllacetamide. 

(±)-N.[[3-I3-fluorD-l-(trimefliylstamiyl)phenyl]-2-oxo-5.oxazolidu^^^^^ 

(Preparation 19; 0.367 g, 0.88 mmol). 6.bromoquinoline (0.239 g. 1.15 mmol) and bis(triphenyl- 
phosphine)paUadium(lD chloride (0.062 g. 0.088 mmol) are combined witit DMF (10 mL). TTie 
reaction mixmre is tiioroughly purged witit nitrogen and tiren healed to SO^C under nitmgea 

30 After 2 h. littie progress is noted by TLC and so tiie reaction mixmre is heated to 95OC for a 
further2h. At this point, TLC revealed ti»e reaction is complete. The mixtiire is cooled to 
ambient temperature and concentrated mider reduced pressure to give a cmde material which .s 
purified by chromatogr^hy over siUca gel (10 g of silica geU eluted with methanol/chlorofomi. 
I-*4%) to afford 0.136 g (51%) of tite racemic tifle compound as an off-white soUd with the 

35 following chararteristics: 

MP: 216-219°C (dec). 
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IR (internal reflectance): 3411. 3281. 1743, 1657. 1630. 1566. 1521. 1499. 1416. 1226. 
1194 cm"*. 

*H-NMR (CDCI3, 300 MHz): 5 8.95 (dd. J = 4.2, 1 J Hz. IH). 8.26-8.20 (m, 2H). 8.00 
(br-s, IH), 7.92 (d br t. J = 8.8. 2.0 Hz, IH). 7.61 (dd. J = 12.9. 2.1 Hz. IH). 7.57 rt". J = 8.6 
5 Hz. IH). 7.47 (dd. J = 8.2, 4.3 Hz. IH), 7.35 (dd. J = 8.5, 2.1 Hz, IH). 6.08 (b t, J = 6.0 Hz, 
IH). 4.84 (m. IH), 4.13 ("t". J = 9.0 Hz, IH). 3.86 (dd J = 9.1. 6.8 Hz, IH), 3.80-3.62 (m. 2H). 
2.05 (s. 3H). 

MS m/z (relative intensity): 379 (100.0. M+). 335 (24.4). 307 (17.0), 276 (42.6), 264 
. (29.2), 251 (93.8). 

10 EXAMPLE 56 (S)-N-[[3-[3-fluon)-4-(4-pyridyl)phenyl]-2-oxo-5-oxazolidinyl]- 

methyllacetamide 

A slurry of the oxazolidinone iodide desciibed in Preparation 18 (0.063 g, 0.165 mmol) 
and tiimethyl(4-pyridyl)tin (0.060 g, 0J48 mmol) in 1.4-dioxane (5 mL) is degassed by repealed 
evacuation and filling vwth nitrogen. Bis(triphenylphospliine)palladium(U) chloride (0.012 g. 
15 0.0165 mmol) is added, the reaction again degassed, and then the mixture is brought to reflux 
under nitrogen. After 4 h TLC (slUca gel, 10% methanol/chlorofonn) reveales some of the 
iodide still remaines. The mixture is refluxed a further 20 h, cooled to ambient temperature, and 
concentrated under reduced pressure. The residue is chromatographed over silica gel, eluting 
with a little chloroform and then methanol/chloroform (1%. 2%. and then 5%), to afford 0.046 g 
20 (84%) of the title compoimd as a white solid which is identical by *H-NMR and 

chromatographic behavior to a fully characterized racemic sample. The following characteristics 
are noted for the enanUomerically eruiched material: 
MP: 190.5-191.0°C. 
[af^jj -16.4° (c 0.5. CHCI3). 
25 The following characteristics are noted for a racemic sample: 

MP: 179-180°C. 

m (internal reflectance): 3279, 3063. 1756, 1752, 1657. 1626. 1600. 1542, 1522. 1485. 

1412. 1407, 1377, 1222. 1198 cm-^ 

^H-NMR (CDCI3, 300 MHz) 6 8.67 (dd. J = 6.1. 1.5 Hz, 2H), 7.59 (dd. J = 13.1, 2.2 
30 Hz, IH). 7.50 ("t", J = 8.5 Hz. IH). 7.47 (dd. J = 6.1, 1.4 Hz, 2H). 7.33 (dd, J = 8.7. 2.2 Hz. 
IH), 6.15 (bU J = 6.0 Hz. IH). 4.84 (m. IH), 4.1 1 ("t", J = 9.1 Hz. IH). 3.85 (dd, J = 9.2. 6.7 
Hz, IH). 3.78-3.62 (m. 2H). 2.04 (s. 3H). 

MS mJz (relative intensity): 329 (39.8. M+). 285 (29.3). 257 (14.5). 201 (52.4). 172 
(27.1), 73(27.0.42(100.0). 
35 Anal, calc'd for CJ7H16FN3O3: C, 62.00: H, 4.90; N. 12.76. 

Found: C, 62.01; H. 4.84; N, 12.82. 
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CHART A (continued) 
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(a) phenyl 





(c) pyrazinyl 





Cb> 1,2,4-triaziixyl 



00 1.2,5-triaziiiyl 
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CHART C (continued) 



10 
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00 


C0 


(i) quiftoliayl 


(j) isoquiaolinyl 










(k) quinoxalinyl 


(1) quLuazolinyl 










(in) phtlialaziflyl 


(fi) citmolinyl 



(o) flapthyridiuyl 

R5 ^ 

CP) indolyl (q) pyrrol opjridiayl 

(r) furaaopyridioyl (s) tMeflopycidinyl 
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(t) benzothiazolyl 


(v) tenzoxazolyl 








<>- 






(v) iflddazolyi 




Cx) thiazolyl 








(y) isotliiazolyl 


(z) cjxazolyl 


(aa) isorazoLyl 








(t*D jyrrolyl 


Ccc) fTiraayl 


Cdd) tHophcnyl 




Cee) 1.2.3-triazol7l CfD 1.3.4-tria«,l7l 
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O H 



NCO 



A. 



LIBr. {n-BuhPO, xylene, A 2 ^— ^J^^^^^ 



10 



R\ o 



OCHgPh 



20 



25 



o 



30 



1. n-BuLl, THF, -78»C 



NaOMe 
MeOH 




\ ^-H 



ICI. AcOH 

or 
NBS 



o 



NHCOR* 



(X = Br. I) 



5: 
6: 
7: 
8: 



A = OTs or OMs 

A = N3 

A « NH2 

A = NHCOR* 



35 
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CLATMS 

We claim: 

1. A substituted aiyl- and heteroaiyl-phenyl oxazolidinone of Formula (XH) 




(XD) 



10 

where 

(D Rj and R2 are the same or different and are seleaed from the group consisting of 

(a) -H, 

(b) -F, 

- 15 - (c)-a 

(d) -CF3, and 

(f) .OCH3, provided that only one of Rj or R2 may be hydrogen; 
(II) R3 is selected from the group consisting of 
(a) phenyl, 

20 (b) pyridyU 

(c) pyrazinyl (d) pyridazinyl, (e) pyrimidinyl 
(f) 123'. (g) 12,4-, (h) 12^-triazinyl, 

(i) quinolinyl, (j) isoquinolinyl, 

(k) quinoxalinyl, (1) quinazolinyl, (m) phthalazinyl, (n) cinnolinyl, 
25 (o) n^hthyridinyl, 

(p) indolyl having nitrogen optionally substituted with R5.1 where R5.1 is 

-H, 

C1-C4 alkyl optionally substituted with one or more halogens, 
C3-C5 cycloalkyi, or 
30 -C(0)R5.2 where R5.2 is 

-H, 

C1-C4 alkyl optionally substimced with one or more halogens, or 
phenyl optionally substituted with one or more halogens, 

(q) pynolopyridinyl having the saturated nitrogen substituted with R5., where 
35 is as defined above, (r) furanopyridinyl, (s) thienopyridinyl, 

(t) benzothiazolyl, (u) benzoxazolyK 
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(V) imidazolyl having the saturated nitrogen substituted with R5., where R5.1 is 
as defined above, 

(w) pynizolyi having the saturated nitrogen substituted with R5.1 where R^-l ^ 

as defined above. 
5 (x) thiazolyl. (y) isothiazolyl, 

(z) oxazolyl. (aa) isoxazolyl, 

(bb) pyrroyl having nitrogen substituted with R5.1 where R5.1 is as defined 

above, 

(cc) fiitanyl. (dd) tfiiophenyl. 
10 wherein substituents(aHcld) are optionally substituted with X and Y, 

(ee) 1,23-. cm lA4-tria2plyl having the samrated nitrogen substituted with R5.1 
vAiere R5.1 is as defined above. 

wherein substituents (ee) and (ff) are optionally substituted with X: 
(DD each occunence of Y is independenfly selected from 

^15 . (a)-H. 

Cb) -H, (c) -a, (d) -Br, (e) -L 

(f) -R3.1. (g) -OR3-1 where R3.1 is H or C1-C4 alkyl. or 
(h) -NO2: 

(IV) each occurrence of X is independently selected fiom 

20 (a) 

(b) Ci-Cg alkyl optionally substituted witii 

one or more halogens, 
-OH. 

=0 other than at alpha position, 
25 -S(0)„R3.2 Where R3.2 is q-C^ alkyl or C3.C8 cycloalkyl. or 

-NR3 3R3-4 where R3.3 and Rj^ are the same or different and are -H. 
q-Cg alkyl, C3-C8 cycloalkyl, .(CH2)tCHOR3.5, <CH2)^3^^2.T °^ "^^etiier are - 
(CH2)0(CH2>« 

-(CH2)tCH(CO)R3.8. or -(CH2)N(R3-8XCH2)2- where 
3Q R3.5 is -H or C1-C4 alkyl, or 

R3.g and R3.7 are the same or different and are -H. C1-C4 alkyl 

or taken together are -(CH2)r-' 

(c) C2-C5 alkenyl. 

(d) C^-Cg cycloalkyl. 

35 (e) -OR3.3 where R3.3 is as defined above, 

(f)-CN, 
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(g) -S-(0)„-R3.8 where Rj^g is 

C]-C4 alkyl optionally subsiituted wiih 
one or more halogens, 
-OH. 

5 -CN, 

-NR3.3R3-4 where R3.3 and R3_4 are as defined above. 
-CO2R3.5 where R3.5 is as defined above. 
C2-C4 alkenyl, 

-NR3.9R3.IO where R3.9 is -H. €,-€4 alkyl. or Cj-Cg cycloalkyl and 
10 R3.10 »s -H. C1-C4 alkyl, CJ-C4 alkenyl. C3-C4 cycloalkyl. -OR3.5. or -NR3^R3.7 where 

^3-5' ^3-6' ^3-7 ^ defined above. 

-N3, 

-NHC(0)R3.ii where R3.J1 is C,-C4 alkyl optionally subsututed with 

one or more halogens. 

15 (h) -S(0)2-N=S(0)pR3.,4R3.i5 wliere R3.,4 and R3.15 arc the same or different 

and are Cj-G^ alkyl. or taken together are -(CH2)q-. 

- -(i) -S-C(0)-R3.|i where R3.11 is as defined above, 
(j) tetrazoly, 

(k) -NR3.3R3^ where R3.3 and Rj^ are as defined above. 
20 (1) -N(R3.3)COR3.ii where R3.3 and R3.1J are as defined above. 

(m) -N(R3.3)S(0)„R3.ii where R3.3 and R3.1, are as defined above, 
(n) -CONR3.3R3^ where R3.3 and R3^ are as defined above, 
(o) -C(0)R3.j6 where R3.16 is 
-H. 

25 Cj-Cg alkyl optionally substituted with one or more halogens. 

C1-C4 alkyl optionally substimted with 
. -OR3.5, 
-0C(0)R3.,. 
-NR3.3R3^. 

30 -S(0)nR3-17. 

C^-C^ cycloalkyl. or 

C2-C5 alkenyl optionally subsiituted v/ith -CHO or -CO2R3.5. where 
R3-3' ^3-5 ^ ^ "^^^""""^ "^"^ ^3-17 is C1-C4 alkyl or C3-Cg cycloalkyl. 

(p) -C(=NR3.,j,)R3.i6 where R^-ie ^ defined above and R3.,g is 
35 -NR3.3R3^. -OR3.3, or -NHC(0)R3.3 where R3.3 and R,^ are as defined above. 

(q) -CR3.i6(OR3.,9)OR3.2o where R3.J6 is as defined above and R3.,9 and 
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R3.20 are the same or different and arc C^-C^ alkyl, or taken together are -(CH2)n,-. 

NR3.3R3-21 0%-5 0-C(0)R3.5 

j I i 

5 -CR3-I6- -^-^3-16. f-*^3-16, 

R-^.Q %^ ^3-4 



''3-9 
(r) 



I 

R 

(s) (t) 



10 



15 I 

^3-4 



OR3 5 NR3-3%-21 
i I 

-C-(CH2)t-NR3.3R3-** -c-Rs-ie- 



R,-A ^3-9 



(u) 



I 

R 

(V) 



20 



where R3.3, R3^. R3-5. R3-9- ^ ^3-16 ^ ^ '"'^ ^3-21 

R3^ or -NR3^R3.5 where R3^ and R3.5 are as defined above, 
m is 2 or 3; 
n is 0. 1. or 2; 
p is 0 or 1; 
25 q is 3, 4 or 5; 

t is 1. 2 or 3; 

CSO R4 is selected firom the group consisting of 

(a) -H. 

(b) C1-C12 alkyl optionally substituted with 1-3 CU 
30 (c) C3-C12 cycloalkyl, 

(d) C«pCi2 alkenyl containing one double bond» 

(e) phenyl optionally substituted with 1-3 -OH. -OCH3, -OCjHy -NOj. -F, 
-a. -Br. -COOH and -SO3H. •N(R^{i^^2) where R4.1 and R4.2 are the same or different and 
are -H and C1-C5 alkyl, 

35 (f) funmyl. 

(g) tetrahydrofuranyl. 

(h) 2-thiophene. 

(i) pyrrolidinyl. 
(J) pyridinyl, 

40 (k) -O-R4.3 where R4.3 is C^-C^ alkyl. 
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(m) -NHR4^ where is CJ-C3 alkyi or 

(n) -NR4_4R4.4, where is as defined above and R4.5 is Cj-C^ alkyl. or 
taken togeflier with the attached nitrogen atom to form a saturated mono-nitrogen C<;-Cy 
heterocyclic ring including -O- (roorpholine). 
5 (o) -CH2-OH, 

(p) -CH2-OR4^ where R4^ is C1-C4 alkyl or -COR4.7 where R4.7 is C^-C^ 

alkyl or 

and phannaceutically acceptable salts thereof. 

10 2. A compound according to claim 1 where one of Rj or R2 are hydrogen. 

3. A compound according to claim 2 where R3 is phenyl optionally substituted with X 
and Y. 

15 4. A compound according to claim which is 

(±)-5-(acetamidomethyl)-3-(4-phenyI-3-fluorophenyl)-2-oxazolidinone, 

(S)-N-I[3-l3-fluon>-4-(4-pyridyl)phenyI]-2-oxo-5-oxazolidinyl]methyl]acetamide. 

(±)-5-(acetamidomethyl)-3-(4-phenyI-3-chlorophenyl)-2-oxazolidinone. 

(±)-5-(acetamidomethyl>-3-[4-phenyl.3-(trifluoromethyl)phenyI]-2-oxazolidinone. 
20 (±).5-(acetamidomethyl)-3-(4-phenyl-3-methoxyphenyl)-2-oxazolidinone. and 

(±)-5-(acetamidomethyI>3-[4-(4-(dimethylamino)phenyI)-3-fluon)phenyl]-2- 

oxazolidinone. 

5. A compound according to claim 2 where R3 is pyridyl optionally substinited with X 
25 and Y. 

6. A compound according to claim 5 which is 

. (±)-5-(acetamidomethyl)-3-[4-(3-pyridyI>3-fluoropheny.ll-2-oxazoUdinone, 

(±)-5-(acetamidomethyI>3-[4-(3-pyridyl>3-chlorophenyl]-2-oxazolidinone, 
30 (±)-5-(acetamidomethyl)-3-l4-(3-pyridyl>3-(irifluoromethyl)phenyl)-2-oxazolidinone. 

(±)-5-(acetamidomethyl>3-I4-(3-pyridyl>3-methoxyphenyll-2-oxa20lidinone. 

(±)-5-(acetamidomethyl)-3-l4-(4-pyridyl)-3-fluorophenyl]-2-oxa20lidinone. 

(±)-5-(acetamidomethyl}-3-[4-(4-pyTidyl)-3-chlorophenyl]-2-oxazolidinone. 

(±)-5-(acetamidomethyl>3-14-{4-pyridyl)-3-(trifluoromethyl)phenyll-2-oxazolidinone, 
35 (±).5.(acetamidomeihyl>3-[4-(4-pyridyl}-3-methoxyphcnyll-2-oxazolidinone. 

(±)-5-(acetamidomethyl)-3-[4-{2.6-dimethylpyridin-4-yn-3-fluoiophenyll-2- 
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oxazolidinone. 

(±)-5-(acetamidomemyl)-3-[4-(2-methylpyridin.4-yI)-3-fluorophenyn-2-ox^^^^^ 

and 

(±)-5-(acctamidomethyI)-3-[4-(2-emylpyridin^yl)-3-fluorophenyl]-2-oxazohto^ 

^ 7. A compound according to claim 2 wheieRa is quinolinyl or isoquinolinyl optionally 
substituted with X and Y. 

8 A compound according to claim 7 which is 
10 (±).5-(acetamidomethyl^H4K3-quinolyl)-3-fluorophenyl]-2.oxazolidinone. 

{±)-5-(acetamidomethyl)-344-(4-quinolyI)-3-fluorophenyl]-2-oxazolidinone, 

(±).5-(acetamidomethyl)-3-[4-(6-quinolylV3-fluorophenyl]-2.oxazoIidinone.^^ 

(±^5-(acetamidomethyl)-3-[4-(4-isoquinolyI)-3-fluorophenyl]-2-oxazoU^^ 

15 9. A compound according to Claim 2 where R3 is indolyl having nitrogen optionally 
substituted with R5.I and oprionaUy substiwted with X and Y. 

10 A compound according to claim 9 winch is 

(±)-5-(acetamidomethyl)-3.[4<5-indolyl)-3-fluorophenyl]-2-oxa2olidinone. and 

20 (±)-5-(acetamidomethyl>3-r4<l-methyl-5-indolyl)-3-fluorophenyl]-^^^ 

11. A compound according to claim 2 where R3 is benzothiazolyl or benzoxazolyl 
optionally substimted witti X andY. 

25 12. A compound according to claim 11 which is 

(±).5-(acctamidomethyl)-3-[4-<6-benzothiazolyl)-3-fluoiophenyl]-2-oxazolidm^^ 

(±)-5-(acetamidomethyl)-H'H6-benzoxazolyl).3-fluoiophenyl]-2K)xazoUdinone. 

■ 

13. A compound according to claim 2 where R3 is thiazolyl or oxazolyl optionally 
30 substituted with X and Y. 

14 A compound according to claim 13 which is 

(±)-5-(acetamidomethyl)-3-[4-(2-amino-^thiazolyl)-3-fluoropheny«^^^^ 

(±)-5.(acetamidomethyl>3-[4-a-amino^oxa20lyl)-3-fluorophenyI]-2-o^ 

35 
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15. A compound according to claim 1 where Rj and R2 are other than hydrogen. 

16. A compound according to claim 15 where R3 is phenyl optionally subsiimted with X 
and Y. 

5 

17. A compound according to claim 16 which is 
(±)-5-(acetaraidomemyl)-3-(4-phenyl-3.5-difluorophenyl)-2-oxazolidinone. 

(±)-5-(acetamidomethyl)-3-(4-phenyl-3.5-dichlorophenyl)-2-oxa20lidinone. 
(±)-5-(aceiamidomethyl)-3-l4-phenyl-3.5-bis(trinuoromethyl)phenyn-2-oxazolidinone. 
10 (±)-5-(acetamidomethyl)-3-(4-phenyl-3.5-dimeihoxyphenyl)-2-oxazolidinone. and 

(+)-5-(acetamidomethyl)-3-[4-(4-(dimethyIamino)phenyl)-3.5-difluorophenyl]-2- 

oxazolidinone. 

18. A compound according to claim 15 where R3 is pyridyl optionally substituted with X 
15 and Y. 



19. A compound according to claim 18 which is 
(±)-5-(acetamidomethyl)3-I4-(3-pyTidyI>3^-dinuorophenyll-2-oxazolidinone. 

(+)-5-(acetamidomethy)-3-t4-(3-pyridyl)-3^-difluorophenyl]-2-oxazolidinone. 

20 methanesulfonic acid salt, 

(±)-5-(acetamidomethyI)-3-l4-(3-pyridyl)-3.5-dichlorophenyll-2-oxazolidinone. 

(±)-5-(acetamidomethyl)-3-I4-(3-pyridyl)-3.5-bis(trifluoromethyl)phenyl]-2- 
oxazolidinone. 

(±)-5-(aceiaraidomethyI)-3-(4-(3-pyridyl)-3.5-dimethoxyphenyl]-2-oxazolidinone, 
25 (+).5-{acetamidomethyl)3-t4-(4-pyridyl)]-3,5-difluorophenyl-2-oxazolidinone, 
(±)-5-(acetamidomethyI)-3-t4-(4-pyridyl)-3,5-dichlorophenyl]-2-oxazolidinone. 
(±)-5-(aceiamidoraethyl)-3-[4-(4-pyridyI)-3.5-bis(trinuoromethyl)phenyI]-2- 

oxazolidinone, 

(±)-5-(acetamidomethyl)-3-l4-(4-pyridinyl)-3,5-dimethoxyphenyl]-2-oxa20lidinone. 
30 (±)-5-(acetamidomethyl)-3-[4-(2,6-dimethylpyridin-4-yl)-33-dinuorophenyl]-2- 

oxazolldinone, 

(±)-5-(aceiamidomethyI)-3-l4-(2-methylpyridin-4-yI)-3.5-dinuorophenyl]-2- 
oxazolidinone. and 

(±)-5-(acetaroidomethyl)-3-I4-(2-ethylpyridin^yI)-3.5-difluorophenyll-2-oxazolidinone. 

35 

20. A compound according to claim 15 where R3 is quinolinyl or isoquinolinyl optionally 
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^- 

substituted with X and Y. 

21 A compound according to claim 20 which is 

(±>5-(ace.tamidomelhyl)-3-l4-(3-quinolyl^3^-difluo^3phen^ 

5 (±).5-(acetaimdomethyl)-3-[4<4-quinolyl^33-difluorophenyll-^^^ 

(±)-5-(acetamidomethyl>3-[4<6-(piinolyl)-3^-difluoiophenyl].^^ and 

(±)-5.(acetamidomethyl)-3-t4K4-isoqainolyl)-33^fluorophenyl]-2^^^^ 

22. A compound according to claim 15 wher. R3 is indolyl having nitrogen optionally 
10 substituted with R5.1 and optionally substimted with X and Y. 

23 A compound according to claim 22 which is 

(±).5.(acetamidomethyl)--3-[4K5-indolyl)-33-difluorophenyl]-2.ox^^^^ and 

(±)-5-(acetamidomethyl>3WI-methyl.5-indolyl)-3^-*^^^ 

24. A compound according to claim 15 where R3 is benzothiazolyl or benzoxazolyl 
optionaUy substituted with X and Y. 

25 A compound according to claim 24 which is 
20 * (±)-5-(acetamidomethyl>H4-(6.benzotWazolyl)-3^-difl^^ 

(±)-5<acetamidomethyl>3-[4K6-benzoxazolylW-difl«oiophcnyl]-^^^^^ 

26. A compound according to claim 15 where R3 is thiazolyl or oxazolyl optionally 
25 substituted with X and Y. 

27 A compound according to claim 26 which is 

(±)-5<acetamidomethyl)-3-[4^2-dimethylamino)^tWazolyl)-33^m^^^ 

oxazolidinone, 

30 (±).5-(acetamidomethyl).3-[4-(2-amino^thiazolyl>3^-difluorophenyl]-2-^^^^^^ 
(±)-5-(acetamidomethyl>3-[4-(2-(dimethylamino)-4-oxazolylV3^-m^^^ 

oxazolidinone, and 

(±)-5-(acetamidomethyl)-H4-(2-amino^oxazolyl)-3^-difluorophe^^^ 

35 28. A process for making a compound of fomiulaCXID comprising: 
(a) converting a substituted aniline to a stabase derivative. 
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(b) treating the siabase derivative lo foim an aiyl- or heteroaryl-substituied aniline. 

and 

(c) converting the aryl- or heteroaryl-substimied aniline to a aryl- or heteroaryl- 
subsdcuted phenyioxazolidinone. 

5 

29. A process for making an oxazolidinone iodide comprising reacting a cartwbenzyloxy 
allyl compound in the presence of an excess of pyridine and iodine, said excess being of equal 
amoimts of 2-20 molar equivalents. 
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